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Bruce Jenner. Olympic 
decathlon winner {near 
right} works out in home 
gym he designed with PM 
Photo: Harry Hartman 
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Jody Schedkter (right) in 
Awheel Formula 1 car, 
holiest new racer on 
the Grand Pnx circuit. 
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JANUARY 1977 



CONTENTS VOLUME 147 NUMBER 1 



INTERNATIONAL EOITIONS AUSTRALIA. CARIBBEAN. MEXICO. SOUTHERN HEMISPHERE 



Special features: 



Our diamond anniversary 

Twelve prominent Americans 
identify key development 
ot the past 75 years and CjO 

look to the future. 


PM marks its 75lh year 
on the way to a century 
of service to its readers. 


72 


Make an old-time 
crystal radio set 

For the fun of it, you can 
build this original solid- 
state radio for about 55, 


60 


Be a master 
woodcarver 

Four projects 10 star! with: 
snack dish, trinket box, 
partridge mirror and cal. 


94 


Plans: Hide-it-afl 
laundry cabinet 

PM's design combines several 
operations in one area.. 


90 


Super-radio: The next 
step beyond CB 

There's a world of adventure 
open to you in ham radio. 


82 



Automobiles and bikes 

1 3 The PM, Garage 
24 Detroit Listening Post 
34 imports and Motorsports 
.Car.. Clinic 

45 Ypur mo tore vote: 

Do-it-yourself overdrive 
47 What's behind thosp four 
little wheels? 

86 S at u rd a y Mechanic: Viva 

la differential! 

13 2 Driving the new Mercedes 
Intermediates 

Shop and crafts 

16 Telephoto g unstock 
3 0 Tool test: Havco grinder 
puts microtirish on 
metal or wood 
33 Drill drives new rotary 
rasps 

94 Woodcarvino: Four 

projects to introduce you 
to this age-old art 
120, ISO Hints from 
readers 

146 Tool test: Belt aander— * 
almost in the bag 

Boating, outdoors 

16 Build this telephoto 
g Linstock 
21 All Outdoors 
54 Newest speed machines 
for snow 

76 New runabouts — faster. 

flashier than ever 

Photography 

16 Telephoto g Linstock 

143 This old-time h a ndmade 
camera is brand new 

144 Photo hints 



PM's 75th anniversary 

63 Great events ol the past 
and a look ahead 
6fi s 70 New Then 
72 How Popular Mechanics 
grew from 1902 to 1977 

Electronics, radio, TV 

56 Medium - price sp e akers 
offer top- value sound 
60 Build a cryst al s et— the 
original solid-state radio 
82 Super-radio: The next step 
beyond C8 

89 Expanded ears for better 
CB listening 

Home and yard 

IQ 1 Appliance Clinic 
14 Homeowners' Clinic 
50 Bruce Je nner designs a 
home gym with PM 

90 Six good ways to upgrade 
your utility room 

1Q2 Wood flooring; How to 
pick it and take care of it 

Science and engineering 

22 Science .Worldwide 
76 Engineering the death 
rattle out of quakes 
98 P i n b a JTg b ac k \ N o w its 
the latest fad in home 
entertainment 

Every monih 

fi-LoUecs 
59, 62, 69, 71 j 

124 It a New Nnw 

Worth writing for 

Looking for more ideas and 
information? See page 172, 



AS A SERVICE TO rEAdCrs. Poplar Mechanics oubhst--.es rwswerthy products, techn q-er. n »d aciH^tlHc and t«bnoloa?CBi [jeveionmems O ud EomTssit p 
variance m ihc qualily and cQndmon cl materials and ^r^mans-np, .'‘api/Zar Machanms cannot assume resonnstbiUlv lor proper aPDliCalion ol iechniaue* 
or proper and safe In net on mg ol manure tur«J pcoduets Or rpade'-bu^t pro|«ct$ result ng rrem plans published in in magazine 



rVfVLlI NIKMHUi tS PVfLlfMFO MONTHLY ',>■ TNt IImi-fI i 'urpunc im, 

#'w( »7II> Strret . S» VaHi. s T 10(11*. ■ L - V Nanirl# fix tur i:.h i 11 . 11,4 R.in<-v 

7Ti rvnt,; fffir , i,cm,3:, i 1 7a rpciLH. SuliAi-n |Mi-in urlrv.-: I jibbr-l --’.h?,-- umj IVihaR'am 1 1 - 
jlLIJII n,r i ini' ;,Ar Bill ml Terr bv. u ft LK. I li I tirr Liu . i- '. iniunl:, ,ri< .ill 

liLI-ht nicWlli mill KCI.IIU : r vuiii yi-iiF. Hl-l'iaIIiI-PI yah |,hiaLh^u | ., i- 1 .-I Jiif-vi VnTt. 
N-T . »"Cl Bl i>'1lHH»«Hl mi-lllnp i.Hij-e .T jiliTii irurri .1 h wriKiit-rUHn mml In- I hr 
Fniil ora™ DcjvliiwrA. Otlin. jiwI r..r payTOnt '4 i“ in ■ra*- 1 , 
an mthi-mL-t la iiialLrir nl I hr Pnil fMtliT nt Mrotrn EJ.I-" Ui'Yire. June I'll. lli Sn, 
t lina ht TIht lU-hi'-i r .innrrhdrNn <411 rlitil* rt-XTVFHl, PrlTvml In l' ,P ,A 

PQ*Tft*aSTiftr P-IrR^t- mi nr.iy m in ji i nr Ui-rhiniEi. I 1 O. IV. s Lm n i. 

Li** Mu iriu* Icrii ‘■(h 1 SO. 



\VSltflirTICH, SrBVICl P,Tiu|,r ,|Jc^ Mjjinslrii. Ml III. U|*<n n.H-. Ipt r™ .(* 

' f'*TilH Ill-" <ir nNH'wjl ,i il . . L'l 1 M- '.-f'Wr. ■ imli'rl Uhl- Tn|1Mlm.nn tif 
Chill linfc'i- ».| am Li> pm* Id# Him M ■rai*J,’ ilrtlvrrv M Uir jR.-lnT Snrv»ri> yiIMiiii *ln 
” rit mawi rvkKati (fill mraTwiE 1* ikinn, vrit, p¥*>toTnlit 

ftiHkTr 1 !*!!?* J*' 1 " J 1 ' 1 " 1v? - 11 ' >' l, ' lr hiH.*rriR,u "h, « 111 | n mutR f.. r ,.ha 

.dtiiMir i ii pc n. Hi’ I'm nil.# h-ivM rxinmnlBH t,.nT raiirr J'lrsHu jhldrcnH nil M i'h 
iu „ v .i r 1 1 . | i L 1 1 r M | .,h,n„N. IMI. Run [line*. |lr R M fl lnr h . In*. aikflM. ■ 

P-nnLl| M l.,|j i lurp imy F'r. .T>l.-^ri SL-| r,i y, mix ■u.lwrlnbdiKi. n|qKkiH- Tj. T ll-c I '> JuPin IliiTrm. 
[ Xl-Llinjrr Vfn d«, IX-i arliiu'i-.i IVlLUlJb# M*X-lliPrl1 fc. IT in. r. ,v | iXii.l 4-. IL , Mn| Hv„. 
JI'IA.I ..TI.LJri, r« il »* Iirv <|Ulrk» Al BiTVlcr. pl**M> rliriipw jTimr ni#l||nK Ijhrl «hwii 
"hsmir mmir nr rrnrwln^ r«ur aui,-t.m. H «mra.ri piturn mppt n Fi-wivni m 

ItjM vIiRiE TV,.#ELr> |,l |,*.| Ui i -iX|'ir uL u mi ,1 , :i,j>im rniiliriUT-iI ITIVII’H . 



2 



POPULAR MECHANICS 



n| 



How to convince your wife 
that sawdust isn’t dirt. 




You could show her a four- then some. To perfection, 
sided taper, of course. Or a The new Rockwell 10" 

locked rabbet miter. A tongue Homecraft Motorized Saw, 
and groove. Even a true tenon, for instance. For some very 
But she’d probably yawn, good reasons. 

What it really takes is A truly functional table. 



load protected, ball-bearing 
motor that puts out a 



wh< ipping 2 1 a horsepower. 

An 



something she’s 
always wanted. 

Like the new 
kitchen she’s al- 
ways needed. 

And what 
that takes, we 
don’t have to tell 
you, is a tool de- I I I 
signed to do all of 1 __ 
the above and 
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32” x 22” 
ith both 
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mngsoiL 
A long ILL inches in front 
of the blade. And 24 to t he 
right or left, enough to rip 
a4' x8' sheet. 

A depth capacity that’s 
good and deep. Up to ZVa 
inches at 90 degrees, and 
2Ve at 45, 

A heavy-duty, over- 



nd possibly the best 
reason of all, $254.99? 

What it buys you, besides* 
some other nice features like 
a self-aligning rip fence and 
a mighty sturdy stand, is one 
heck of a saw’. As 
good as you could 
ever want, short of 
actually having our big* 
industrial equipment. 

The only reason 
for that is just plain 
good engineering. The 
kind that only comes 
with half a century of 
experience and on-the- 
job performance. 

It goes into all 
seven of the table saws 
i we make, from our 
$179.99* nine-inch 
model on tip. And into 
our radial-arm saws, band 
saws, jointers, drill presses, 
lathes, wood shapers and soorr 
on down to our %-inch drills. 

its why they're all tough, 
and accurate, and powerful 
Regardless of price. 

Now, that may not 
impress your wife. But since 
you’re the one who has to 
build the kitchen, we t bought 
you ought to know. 

You can depend on it. 

RockweH Its the same 
name industry’s been depend- 
ing on for 5() years. 



Rockwell International! 







How To Cut 
The 

Tough Stuff ... 
Easy As Butter 
In Summer 



Volj don't nciud the grip of a gorilla to 
cut sheet metal, leather, gaskets, plastics, 
screening, rubber and roofing male rial. With 
the perfectly mated, precision cutting edges 
of a CH A N N ELLOCK snip, you" 1 1 ease th rough 
such "tough stuff'. . . smooth* y; accurately, 
positively* And happy day I No metre blisters. 
The handles are cushion coated with durable, 
blue dipped plastic. Drop forged of highest 
grade lool steel, scientifically heal (reeled 
. . your assurance of tough, dependable 
service for years lo come, 

CHAkPfiltOCH, INC , * WiJdvilln. P«nni|4t*i>-i SfiilS 
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Collection ol' Decorator Trunk'. 
* Duchess Curio Cabinets 
+ Grandfather Clocks 
* Princess. Hall Trees 
Buy at Lowest Prices ever offered! 

Send *1,00 for Color Catalog 
Southern Mobile Industrie's. Inc. 
Dept, 120. Bay Minette, AL 36507 
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Ortho has 
2 indispensable 
tools for the 




These two bnautrfol and colorfully 
" riluHrand ORTHO books are knded 
j with useful Information! 11 W weck- 
[. 1 ■ pfxi|*cct for the home arp*>trr 

TWtvW available at a suggested 
retiH price of S3 99 each- wherever; 



LETTERS 

TO THE EDITOR 



Sweet project from past 

Many years ago your magazine ran 
plans for building a cotton candy 
machine, 1 remember it involved a 
round aluminum dish pan, but do not 
recall the rest. I am very anxious to 
secure plana or instruction!* so that 
we may make a present for our 

granddaughter. MRS. DON r HENSON 
HILLSBORO, ELL. 

A p l). it t m it} f h ■" article, How to 
Make a Candy Floss Machine, ix 




its ft 1 f i }f. ft appeared hi the OH. 191 4 

issue ttnti tens ilt list m fed ah slain 1 n 
above. A Hansen hunter nut it ft c oh* 
ttiiiaif front ft trell-stoeketf itnhhtt 
tthtip, but <n j 'it not sure ere rift hi up 
rise in the r-old "plttit" is still 

\ttroilnbU\ > A f miff rtif<\ it's <i nice 
hit of iHiHhttsiin on uttr 75th tinni- 
er rutty n.) 

World s biggest oil leak 

Responding to your article, World's 
Bttfff rHt OH f.tvk, ( page 30, Sept, 
'Till, t lie ready-made solution Ut the 
do-it-yourself oil problem is to utilise 
that dependable, dedicated source of 
’’small labor" — the Hoy Scouts. 

It hast to be planned and organized 
ns follows: I > Your local Scout Com- 
mittee should appoint :t parent as 
an "Environment Chiiirmitn. M 12 1 The 
chairman instructs his troop to collect 
all Hu. j table containers— plastic bnt- 
t'vs or tin cans, They should be un- 
damaged , clean and have screw cop*, 
and should he at leant a gallon in 
siae. 3) The chairman should get ns 
much publicity as possible and in- 
< elude a phone number in announce- 
ments,, 1 1 A l>Y| can then call this 
number when he is planning to 
change uil, Haying when and Imw 
much oil (or give the model and year 

ti 






cjf cut*, if he doesn’t know* the ca- 
pac i t y L i> > The E n v i ron men t C ha i r - 
man arranges for a scout to drop off 
containers and to leave pickup irt- 
at ructions, 6i On collection day, the 
containers are either emptied into 
larger drums at the troop headquar- 
ters taken to the local Conoco col- L 
lection point, or handled in accor- 
dance with other local arrangements. - 
There should he some way of 
measuring the amount delivered so 
money can be collected and paid into 
the troop fund. The empty contain- 
ers, wiped clean, go back into storage 
for re-use. It in just the kind of thing 
to appeal to the Scouting spirit. 

GWYN WILLIAMS 
CHESTER, N.J. 

I am surprised your article on dis- 
posing of drained oil did not include < 
what 1 have been doing for years. 

I find it expedient, clean and now, 
economical, to pour it into my heat* 1 
ing oil tank in the front yard. 

Edward ,i, cMtOLAN, n.D.S, 
ELIZABETH, N.J. 

1 thought Robert Lund's article was 
great. Discarded engine oil is a prob- 
lem that should be faced up to. 1 
was surprised, however, at the state- 
ment that "oil eh almost forever/’ I 
had been under the impression that 
it was biodegradable, maybe not 
speedily but noticeably faster than 
"almost forever/' 

Mr. Lund may be interested in 
another use for old engine oil. A 
Farmer- rancher friend is giact to have ! 
people give him their old oil, which 1 
he uses as u wood preservative. He 1 
claims it works at least as well as 
creosote K,c. doennecke 

TULSA, OKLA. 

Thy Efrteirontnenttd Prof erf inn A yen- * 
r;t stresses that motor ttii is « to t ti- 
pi tr mthttfanre. Stunt of its campo* i 
units tire read if it biodepradabfc, hut j 
some nintf persist, Meanwhile, re- 
senrch into the bacterial find eh e mi- 
nt t brerihdtirrn of nit ft ties oh, 

Tubedoring in Texas 

Permit me u brief comment about 
Tnhi'titu-inft — Btirfjttin Water Spurt 
i page "18, Kept. *76 1 ♦ About 195ft, I | 
owned h (imp lb-foot wooden boat 
i built in Houston by Ralph Zia- 

(Pleaso turn to page 8} 1 
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BLACK MAX.175-HP V-6. 





A rcufwfv 



Meet the ultimate outboard: the Black Max. 

A whopping 175-hp outboard that's ready to 
tame the toughest water Vet ihe power is 
compact thanks to our 60° V~6 design And it 
delivers better fuel economy because ot our 
improved carburet ion system 

Black Max was six years in the making. 

It s built with rugged dependability through 
out. right on down to its stain I ess- steel, 
corrosion resistant drive tram 
Count on quick starts with the 
Thunderbolt ‘ CD sealed ignition 
system Fewer tune-ups because ot 
preset carburet ion and long-life 
plugs. And even m choppy water, 
you get smooth sure control wish 
Me rc u ry 1 Po wer Tri m 

Black Max makes every Mercury 
a little better 

See your Mercury dealer 



BLACK 
MAXB 



hiKrt symbol 
(jf MerctiJ-v pdwcT ijrrri do ponda bi li-iy 



'■I'.'lIS- ll ! *, Awwi 

r r-mld J.J 



THE MEANEST TOUGHEST, 
MOST BEAUTIFUL 
MACHINE 
WE’VE 
EVER BUILT. 



%#- • ' 

■nTrr 









LETTERS 

(Oonlinued tiQm page fi'.J 



FINISH CORNERS ' CUT MOULDING 

WITH ANY ELECTRIC DRILL 

NO $50 ROUTER OR $6 BITS NEEDED! 



Yorn don't Myi in buy »n esj! su ihe Hauler la 
IjfiHh corner mould mu 1 trim "AH CO" Cutlfrl 
do the *nrk t( « fracHen el Hit; itiL Simply slip 
lilt C niter V 4 W ihank in injr drill and II 's fOidy 
tp producer Dull Guides ISSvfl KOiritt cuts 
ilsne entire Itnetri L width Ol warfcpHet. putt 
wood, plastics, snM mettli. (Luftlily madt in U.5.A. 
It hardened steel. These Cutlers alyj fit t *or h 
With >N Erselric Routers. 



Mo e — 3 PIECE CUTTER SET 



Mo.3^3 J»IE€E CUTTER SET 





- stiff L ivTfifi 
wn #4'Nrtli irem 
li'lJ " Tt Vi‘ IS" wi4f 



i HftplUSL . 

ter I/I" ind 1/i" % 

HOUND CQflNEflS 



Nu. 7-3 PIECE CUTTER SET 



« 

ROMAN V ' . 
OGEE CUTTER: V _ 



mail this coupon today! 



ARCO PRODUCTS CORP., hpt. MM 
110 West She meld Ame., tn t Jew™d, NJ, 47&1I 
Ship * HM m j*jr 30-4., Mmm, BkL GWiHtH; 

NO. 1, 3-PIECE CtTfliH SET $6.25 

Hd. &„ J'PliCE CUTTER SET - 5.05 

HP, 7. 3-PIECE CUTTER SET S.0S 

No. &7D3, ALL DF ABOVE f CUTTERS ........ 1 4.95 

[1 I erirW rtin’t, m ia. — ship POSTPAID. 
[MC.O.D.1I 




j Addnif 

1^ m ,™_™ 



Stile 
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SPECIAL SAVING ! 

Order all ol above 3 Sets at 
our Special Morey-Saving 
Price, Mo, 6703, total of 3 
Cu tiers, only „ tl4 



$14 M 



Thf-i* 4 £.'*■ SM *!h*r A HC4 Tool* ItiW* *t «*<()» 
*i>+ ‘-■‘'jjf— ■ h-'-r'-, #- *r4ir fl--.fi «n io !i#r 

hfi. 4fl«ri«|4*. 



AMAZING & HARD-TO-FIND SCIENCE BUYS ! 

ALTERNATE ENERGY - SPACE AGE • HOBBIES 



I 

II 

I 

I 




Imi quililp 

■Hilut, nmrj.3^ 



NEW WIDE FIELD TELESCOPE 

trier clearest, brifhtest, most 

sptctKuii r *ihs angle hiurt-i el 

1W*, mstih. eaffiFfi w.in &jr 

uninue. t-rfSii-lo us: parliblr 
i- j , r.4 tounniafl nflHrtDh 
UrtlY ir, 10 lb. 1 Tike it ar^herp. 

Ha. KHHH... si 45.95 ppd. 

There la tie oilier leliitvi Ilka It. 

SAVE 50%! S A 20 MONOCULAR 

IT Sfppe. a $39 
r jV 5ftaij| pur- 
chase sates you MTo IQC^i 
coaled spins 333 rt. Iield al 
Mnw Only 2 m .^ittFis in 
p«M. purw, (lave boi. 

Hty. 1BMH—..1 14.95 Pptf. 

NASA-CHOSEN FOR APOLLO. SOY UZ 

the Aitnenaiits used (his super 
20X6C bineouUr |rr*difitdl in 
new Earth' 1 Bn 50 mm abf^lhf 
imm; 1J3-11 li#ld Pi men jl 
MHO jdr. ftelpl rrt bn(h1neis. 

40 Fully cualed pptips. mpre' 

(IttrtlV; 4T S OtJ 
Ho. 14S 4 « S 9995 Ppd, 





GIANT MAGNET, LITTLE PRICE! 

He i Ine In aur nwr-LSO lb - hi! 

Ctrjrfi t fflignst and haul up 
Ireatuip lefliti me s#i 4 ceramic 
nufnels, -a ienes baiweee 
steel pfales » l-lp . "giintl 
{1 * iw, t 44 ‘t 
Ha .. .$1Q.9£ Ppd. 

BUILD A WORKING 
STEAM ENGINE 

tract Exfj V* hi rtplita vt Sir gle 
Ji<tini tngim cen pfmw eredm 




set issemCiies iuna an lap as- 
ter; ydu centre I spied, malt 
whi stlt blow Wil l jcpnr. sum 

55 Paris 

No. 72.Z0ZH .127.50 Ppd. 




SUPER POWER FOR ANY AM RADIO 



Antenna assist has purled ia 
stations ]0C0 miles o1r= !le. 
wires clip*, giesuiding. Send 
nate— uses ne elec., baits., 
lubes. 

No. ra.OSHi *18 95 Ppd- 



# 



GIANT FREE 

164 PG. CATALOG 




COMPLETE AND MAIL COUPON NOW 



EDMUND SCIENTIFIC CO. 3&0 £di«Tji Bftfi , SairlaifM. « l MOOT 

Send me the Sallowing; 

Stock Nu Quantity Price la. 



I 



C &END FfttE 

164 PACE CATALOG "H“ 

{hanpe mr American Eid 
j BankAmt^card 1 1 Master thg. 

Ultfibabk NO 



Card NO . 



Add hind lint chart* *- 

Inclosed Is check, 

_M.O, in amount il J_ 



.1,00 



to MU HO SCIENTIFIC 00 - 
380 Edieoim Bldg. 
8>mnfton K.J. 00007 
4w»'f cmnsr 
Ecrurre * Optics * HoSiiy MBit 



lTpiret«on Hmt^ ^ 

30 PIT MONEY -BACH EUAI- 
ANTEC, You mutt bn tatsi- 
hfd or return any purchase 
in 3p dtyt l*f lull refund. 



Sitnfelurt. 



Addfess. 



City, Stale, Zip. 



HELPfWG TO DEVELOP AMERICA'* TECHNOLOGY FOR OVtfl 30 VtAHS. 



naker >, I wear tflHRHea ant! decided 
that skiinjz would he a bit risky, su 
one hat day we tied the rope to an 
til il (>70x15 inner tube and ci nigged it 
behind the boat- The i>5-hp Mer- 
pury had a tnugli time petting the 
tube 'up" in the water, but when it 
did it was a wild ride. 

Before that time I'd never seen 
anyone itukv enough to ride an inner 
lube, but next weekend the river was 
covered with them, 

I enjoyed the article and think the 
guyu from Ola stroll are a "crazy' 1 
bunch indeed, But the sjiort isn't 
new by at least 20 years. 

R.W, MCMINN 

KOrNI) HOCK, TEX, 

Gaetift i/o a rua'f h - vep tt tjmul ftporf 
fltitPn. t'vlenx trt 1 remi'd u xtrutlffPr 
claim, r re'll novtuler Mr. MrM hi» the 
jVo, 7 pioneer of tnhcthn-it/ff. 

It's anybody's guess 

Who knows what far-out thing may 
be buried on Oak Island i7 Greut 
Qirexix of Mmi, page 02. Sept. ’76 L 
Maybe even Leif KncEtnn'u remains. 

RAYMOND A, THOMAS 
QIT1NCY, WASH, 

Call for shelf wrappers 

1 would like the Popular Mechanics 
index and shelf wrappers for 1971, 
1972 r 197a, 1974, and 1975. 1 enjoy 
Popular Mechumcn very much (even 
to reading the advertisements i . The 
tips and shop projects are my favor- 
ites. KENNETH W. PHELPS 

MANNING, S.C. 

Twties-xheif wrapper a are a callable 
at $2. 69 each. Semi iftntr order to; 
Papular Merita ti in f, liar /AM, Radio 
City. New York, N.Y . 1001 A. htei- 
dett tally, the tflTfi wrapper will be 
a rad able in Mar eh. 

A lasting quality 

In our rapidly changing world, it is 
satisfying In know that some things 
last. I il the article Warkiny Works of 
.4jT (page 72, Oct. p 7f5), you describe 
the |10S Record multiplane as a 
"most unbelievable tool." I agree. 
And my grandfather would have, too. 
As a cabinetmaker, he possessed a 
Stanley No. -15 beading, rabbet and 
slitting plane, which is an identical 
twin of the multiplane. The Stanley 
plane appeared for sale in the 1902 
Sears catalogue for $1.90. It's atill 
an excellent plane, which T'm proud 
to own. fonsi dering the rate of in- 
flation since then, the price of £10B 
for the Record doesn’t seem unrea- 
sonable, WILLIAM G. 2 1 BART 

NORTH FIELD, ILL. 
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BLACK MAX 

MAKES EVERY MERCURY 
A LITTLE BETTER. 




B1ACK 



PfQ|i0 symkjpb 

o! Mercury power and 



* BRUNSWICK CAMP*f*f 



The 1 75 hp Mercury Black Max may be 
more outboard than you'll ever need 

But Black Max makes every Mercury a 
little better. 

Black Max was six years in the making 
What we learned in developing this engine 
gave us improved electrical components in our 
Thunderbolt" CD sealed ignition system Result: 
even more dependable starting on every Mercury, 
all the way down to our fishing Mercs 

And the stainless-steel, corrosion restsrant 
drive train on Black Max is now standard 
on every Mercury 

Thanks to the same intake silencing 
system and carburetors first used in Black Max, 
our 70-hp and 85-hp Mercs now feature quieter 
running plus improved fuel economy. 

These are just a lew examples 
of what Black Max technology 
has done for Mercury 
all through the line. 

See your Mercury 
dealer for the 
full story 

We don't cut 
corners when we 
build a Merc p 
So you don’t 
have to when you 
buy one. 



r>| 





QUESTIONS ANSWERED 



APPLIANCE CLINIC 




Turned off by rivets 

My Tensor high-intensity light quit 
last night. Bttlb, wire and ping aren't 
at fault The unit in held by rivets, 
so f coni cheek inside. Do I simply 
assume the problem can’t be fixed 
and discard the tamjj for u nett? one f 
— Don King, Roanoke, Vo. 

Let me tell you what John Dalton 
of Houston, Tex,, did when he run 
up against the same problem. Unlike 
others who would simply assume the 
lamp couldn't be repaired because it 
was riveted together, John figured 
he had nothing to lose, so he drilled 
out the rivets. Inside the lamp he 
found a small fuse similar to the 
kind used in cars. He cut the fuse 
out and soldered a new one in its 
place. He then closed the lamp, using 
sheet-metal screws in place of the 
rivets. 

At the time John wrote, the fixed 
lamp had been working for two years* 
John asks a good question: H How 
many people do you reckon have 
thrown away perfectly good Tensor 
lights because they were turned off 
by rivets?" How many, indeed? 

When the chips are down 

Cun you tell me how to repair chipped 
porcelain on the inside of a dish- 
washer? Tm afraid the damage that 
(raj* accidentally done to our unit 
will get worse.— Leo Greenberg, 
Huntington, N.Y . 

By and large, dishwasher manu- 
facturers supply repair facilities 
with epoxy kits for doing this job. 
For example, Whirlpool issues a kit 
consisting of the epoxy, hardener and 
applicator stick. You can, of course, 
buy an epoxy in a hardware store 
and it will be just as effective. Hut 
1 refer to manufacturer kits because 
they are available to match their tub 
colors. 

To make the repair so it will last, 
the damaged area should first be 
thoroughly cleaned with a solvent 
containing acetone, ketone or toluoL 
If the edges are rough, they should 
be made us smooth as possible by 
chipping them carefully with the tip 
of a screwdriver, Now, measure out 
equal amounts of epoxy and harden- 
er and mix the two thoroughly. Apply 
the compound to the damaged area, 
and smooth out the spot with a 



small brush that is dipped into the 
solvent. 

Epoxy takes about 24 hours to 
cure, but you can hasten the pr ocean 
if you're in a hurry by applying 
heat to the area with a heat lamp or 
by closing the dishwasher door and 
putting the appliance into its drying 
cycle. 

Collaring a problem 

Here is one to pass on to you r read- 
ers, Paul. It concents mg hassock fan 
that developed a loud rattle , ,4f first, 
f thought the bearing was shot and 
I would hare to discard the unit + £nc£ 
then I noticed the fan blade was 
loose in the rubber mounting. The 
mounting had lost its grip on the 




blade, causing it to rattle on the 
motor shaft, 

I repaired the unit by placing a 
cottar equipped with a setscrew 
against each side of the rubber 
mounting. Tightening the set screws 
exerted pressure against the rubber 
mounting and blade, restoring the 
grip. 

The fan now ran# Just as smooth- 
ly and as quietly as ever. Tm en- 
closing a sketch so you can see what 
/ did. — W Alter Freese, Chicago 
Heights. lit , 

Thanks for a valuable idea, Walt, 

Postponing the wake 

The Kcnmore automatic clothes dry- 
er in our basement sounds as if it's 
in the midst of its death throes. The 
unit makes the most terrible rum- 
bling and scraping sounds you’ve ever 
heard. The dryer is $ years old . How 
much longer will it be before the 
funeral , Doc? — Tom Manning , De- 
troit Mick, 

That's hard to say, Tom, The kind 
of noise you're describing is very 
often caused by nothing more serious 
than an object having gotten wedged 



behind the drum or a buildup of lint 
behind the drum. I would remove the 
back panel or panels and dean out 
all lint and any objects* I>n jt thor- 
ough job, removing lint from all 
parts and chassis areas. Check, too, 
to see that pulleys and belts are 
properly aligned. Misalignment may 
cause noise. Secure the panel and 
test the machine. 

If the noise persists, probably the 
drum hearing is worn. An indication 
of this is a "beating" effect of the 
back panel as the machine operates 
—that is, the panel will pulsate like 
a diaphragm, because the drum 
pushes back and forth against it. 
If this is the case, you have a choice 
to make: repair the damage or re- 
place the dryer. 

Repairing the damage will prob- 
ably cost about $75 to $-100, Compare 
this to the cost of a new dryer. If 
you decide it's worth your while to 
replace the dryer, you can use the 

old unit until it goes completely bad 

— if you can overlook all the noise, 
that is. 

Getting appliance parts 

Oz Walker of Jacoby Appliance Farts 
in Hackensack, N.J., contacted us as 
soon as he read our discussion in the 
August Appliance Clinic relative to 
parts for appliances sold by the 
defunct W\T, Grant Co, Jacoby car- 
ries a full line of parts for appliances 
sold by Grant and practically every 
make of major appliances Htich as 
refrigerators, washing machines, 
gas and electric ranges, dishwashers 
and the like, You can't buy parts for 
small appliances from Jacoby. 

The company has eight storey the 
main one at 26fl Main St,, Hacken- 
sack, N,J. 07*501. Easterners may be 
interested in knowing that other 
stores are in Trenton, Irvington and 
New Brunswick lull N.Jj and in 
the Bronx, Sufferti and Albany (all 
N.Y.I. Orders sent by mail will be 
honored, according to Walker, 



ft you h$ve s question about any appliance, 
send it to Appliance Ctinic. Popular Mecbart‘ 
ics, 224 Wesf STth £f„ New York, N. Y. 10019. 
Sorry. fruf cfldirpi answered individ- 

ually. Problems ol wide interest will be dis- 
cussed in tbts column 
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POPULAR MECHANICS 



What’s holding: you back? 




An AG-Deico tune-up 
maybe all you need to 
get going again. 

Does your car get surly 
when you want it to start? 

Has an annoying sputter 
crept into your life? Does it 
seem like all your driving is 
uphill, even when you re 
on the level? And — worst 
of all — is your car starting 
to hog more than its share 
of gasoline? 

It can help 

restore performance. . . 
and economy. 

Then its probably past 
time for an AC-Delco 
tune-up. 

Chances are there's a 
place right in your neighbor- 




with the names 



hood with the AC-Delco 
solutions to help with your 
problems. What 's more, 
AC-Delco makes expert train- 
ing and top-notch equipment 
available to your retail ser- 
vice dealer, 

AC-Delco supplies tune- 
up parts for almost every car 
you see on the road today 
From AC Fire- Ring Spark 
Plugs to Delco Remy Ignition 
Parts, AC-Delco offers Gen- 
eral Motors quality in a full 
line. "When its tune-up time, 
have spark plugs, points, 
PCV valve, air and gasoline 
filters checked. If replace- 
ment is needed, demand 
AC-Delco quality parts. 

So don t hold back. And 
don't monkey 
around with bad 
performance 
and poor 
economy. 

Tune up with 
AC-Delco. 



M Ask for an 
AC-Delco 
" tune-up. 



you know. 



AO DELCO DIVISION Or GENERAL MOTORS CORPORATION 
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CONCOURS 

by Chevrolet 




We're showing if to the world. 

Ooiwmirs. A world class luxury compact proudly to international standard*. Hut 
trmn t lin rok‘1. I hi ill with li ifiiatiiv ihal'v CoiKOtits is tar mote dian, ■(p|v;ir,)iH\ , l 

tulH in tutu with today * world atul its Its sensible si;t - jiul rHitu^l li'ii^iiuTrin^ 

anitmk' toward auiomntive value. allow it to feci completely in e W.it^ on 

I he Irinip dc^antU designed Concours Hu rope's autobahns *ir America 'it freeway*. 
i'N U’rinr i s .it limni' anywhere m the worki. hen wt Im i Id .t Itivnrv compact* we 

Inside, ^ niicours display* a luxurious, build one sou'll want to fell the wor Id 

lineh derailed interior that ndl stain! up ilhmit. 

CONCOURS. A world class luxury compact. Chevrolet Jf 





THE PM GARAGE 

CAPSULE REPORTS ON NEWAUTO 
PRODUCTS ByTHE EDITORS 



Two regulars to go 




The apace between the bucket seat* 
in my old Volvo was wasted until I 
banged together a console to fit 
over the tunnel Actually, I got car- 
ried away and spent quite a bit of 
time designing in a coffee-mug 
holder and coin tray, cutting out 
mahogany pieces, countersinking 
screws, sanding and varnishing. 

There is an easier way, though. 
If you’ve got a Pinto, Bobcat, Mus- 
tang, Monarch or Granada — and 
$60 i$B more for a custom color) 
—you can buy a console from Frank 
M. Smith Enterprises, Inc., 2700 
South Main St. T "CT Santa Ana, 
Calif. 92707,— Rtf, 

Bolt-on gearbox 

This new Rnrg-Warner overdrive 
unit lets you pull out your four-on- 
t he- floor and go more economically 
with a five-on-the-floor, The fully 
synchronised, five-speed manual 
transmission replaces the four- 
speed box in Four, Six and V8- 
{H) we red General Motors cars. The 
Retro T-50, as it's called, can be 
adapted to other make cars, but jtn 
bell housing bolt pattern, shaft sizes 
and mount design are standard GM. 

The retrofit is an advanced Satur- 
day mechanic job. make no mistake 
about it, and it']] take years of get- 
ting better mpg to break even, on 
the project (the T-5Q has a sug- 
gested list of $5609, Still, it's the 




kind of challenge that mpg bulfs 
and engine pumperers will tackle 
with enthusiasm. 

Fifth gear is ,80 to l and pro- 
vides a 20-percent reduction in 
engine speed over direct drive (the 
other ratios are 3.40 for 1st, 2U8 
for 2nd, 1-30 for 3rd, 1.00 for 4th 
and 3.30 for reverse ) . The T-60 
weighs 63 pounds, is SM inches long, 
holds 3.5 U.S. pints (1.66 liters > t 
and is rated for an input torque of 
210 lb, ft. (20.0 kg, m.K 

For details on installation and 
more information on the Retro 
T’50, check with your local Borg- 
Warner rep, or write Borg-Warner 
Corp-N Automotive Parts Div., 11045 
Gage Ave., Franklin Park, III. 
00131,— Rtf. 



Free heat 




Ever notice how long your engine 
stays hot after you've turned it 
off? There’s a lot of heat under 
that hood — heal Unit would keep 
you warm these cold days if you 
could just get it into the passenger 
compartment. Well, here's how you 
do it: Throw a dash switch and let 
Autotherm pump hot coolant 
through the heater core after 
you’ve turned off the engine. You'll 
get at least an hour of ’Tree” heat. 

It’s a simple idea that saves gas. 
reduces engine wear and cuts emis- 
sions ( in many places it's illegal 
to idle more than three minutes ) , 

The $40 Autotherm kit includes 
circulator pump 'lifetime guaran- 
tee against leakage), switch, hose 
clumps and instructions. Arden- 
Mark. Inc., Box 333, Barrington, 
111. fiOOlO.— tf.tf. 

Get up your guard 

If you plan to beat the brush with 
your new pickup, you'd better have 
your guard up. Driving-light lenses 



m*gn. 




are particularly vulnerable, and 
your radiator could be punctured 
if you don't have the right kind of 
guard up front, The front end of 
this Ford pickup is protected by 
the installation of two guards — an 
Anderson brush guard ($66,13) 
and grille guard (also $56.15). 
Guards are available for popular 
pickups, 4WUs and mini trucks. 
Wholesale Tire Co., 5 DOS Market 
St., Youngstown, Ohio 44512. — Rtf , 

Remote pressure readout 

How much air's in your spare? 
Any? If you're not no the ball, 
you'll find out the answer to that 
question when it’s too late. Most 
people would check the air pressure 
in their spare tire more often if it 
were more convenient. Right? Well, 
with this Ihllate-a-npare kit it is 




convenient: You mount » valve 
stem in a handy place and then con- 
nect it to the spare with the tubing 
provided. You can read pressure 
without opening the trunk or climb- 
ing under your pickup or motor 
ho me. Slick. It’s $5 for a standard 
valve stem unit, $G for long .stem, 
Lawrence's Ltd.* 3806 Via Real 
CarpinteHa, Calif, 93013, — Rtf, 
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QUESTIONS ANSWERED BY W. CLYDE LAMMEY 



HOMEOWNERS’ CLINIC 



Cure for rusty Railheads 

/ plan to paint my home t hie spring, 
but first I must find a remedy fur 
rusted tmilheuds that ahote thruuyh 
the paint. In there some way to check 
the rust under new paint ? — ICm, A*. 
Hudson, Madison Heights, V a . 

Spotting with shellac is recom- 
mended to check the rust, but I’ve 
had better success by spot-spraying 
with a varnish before painting. For 
this purpose J've used a product 
called Deft. Spotting nail heads in 
this fashion can be quite a time-con- 
suming chore as you must be careful 
to apply just the right amount to 
cover the railhead but prevent drips 
or sags that will show under the 
paint. In any case, the siding should 
be wire-brushed and hosed to remove 
paint chalk ings, dust and grime be- 
fore repainting. 

Furniture marks in carpets 

/ have tvall-tu-wall carpeting. When- 
ever I rearrange fit mil tire there are 
always deep indentations in the car- 
pet inn left by the furniture leys. Is 
there sonic way of raising the nap 
to the original level? — (\ Monti. Dal- 
las, 7‘e j.-. 

If you are referring to textured 
carpeting rather than the shag 
types* I think I can help. I've used a 
suede shoe brush for this purpose. It 
works out well where the pile is 
deeply textured, Brush lightly and 
in several directions. On some types 
of carpeting a few drops of water 
will do the trick, Plastic leg pads 
to prevent such indentations are 
also available. Check your local 
hardware or floor coverings dealer. 

New tires for an old bandsaw 

/ hare an Atlas Id- in. handsaw and 
need replacement robber tires far 
the wheels. / wrote to the manufac- 
turer and (earned that this unit is no 
longer made and. that new tires are 
no longer rr ra tio hie. Can yon suggest 
any way of making or imp rod sing 
tires? — TJdw, Harlan, Lancaster, S , V , 

Rockwell International makes a 
10-in. bandsaw and it is quite pos- 
sible that the tires would fit. nr could 
be made to fit. your Atlas bandsaw. 
If ton wide, they might be trimmed. 
Fd suggest you contact Rockwell In- 
ternational* Power Tools Div,, 400 



N. Lexington Ave., Pittsburgh. Pa, 
15208. or check your local directory 
for a distributor of Rockwell power 
tools in your area. 

Applying veneer 

/ ha re a chest of drawers that J 
bought uxed. The drawers hare lost 
■nearly ail their veneer due , 1 sup- 
pose, to dampness or flood. I'd like to 
xufrntje the piece by placing new 
rearers on the drawer fronts. But 
these are cur red and I hare no way 
of clamping the veneers in place. Any 
suggest ions for sal raging the chest ? 
— Frank At hert o n , A tin n ta,Ga , 

Fd suggest you use the specially 
processed, paper-thin wood veneers 
(hn-in. thickness These can be 
applied with contact cement, which 
requires no clamping. The veneers 
come in a variety of common cabinet 




woods in sheets S ft, ioitg and widths 
of IS, 24 and 313 in. Before laying the 
veneer, clean the drawer fronts 
thoroughly, removing all old veneer 
and glue. Then cut the sheets about 
Va in, oversize ami coat both sheet 
and drawer front with cement. Allow 
to dry tacky, as instructed on the 
containers* then Locate the sheet and 
roll on by hand as illustrated. Press 
firmly into contact with a roller. An 
old wooden rolling pin covered with 
felt works nicely. When the veneer is 
firmly bonded in place, trim the ex- 
cess edges carefully with a sharp 
utility knife, 

Constantine Veneer Glue cun be 
used to glue thicker Mr^in. veneer 
without the use of clamps. It is avail- 
able from Albert Constantine and 
Son. 2Q5D Eastchester Rd,. Bronx, 
NY. 104B1, 




Value of added insulation 

My attic has 6 in. of pour-type in- 
sulation. Would odd in y more insula- 
ting mater ini be of value in reducing 
heat loss? How much ventilation 
should I have in the attic ? — C.H , 
Stocking t Hutchinson, Minn , 

More than 7 in, of pour-type in- 
sulation in attics is generally con- 
ceded to be of marginal value, but 
over the present insulating material 
you might add 2 in, of a pour type at 
relatively tittle cost and probably 
some gain. According to the photos 
you enclosed, you have minimal room 
for installation of lower-type ventila- 
tion in the gables. You may have to 
go to roof ventilators. Normally* 
about 1 sq. ft. of louver or ventilator 
area to each 100 to 200 sq. ft. of attic 
floor space is considered adequate, 
but before you install roof ventila- 
tors, get the manufacturer's recom- 
mendations. 

Sponge-painted walls 

Many years ago / recall seeing what 
looked like stipplc-pnhifcd walls, ft 
Seemed to hare been d one in n kind 
of random figure that was most at- 
tractive. Can you tell me how it was 
done? — fteu. Alden, South Rend, hid , 
Perhaps yon are remembering in- 
terior painting in which a base coat 
was applied, followed by paint of a 
harmonious contrast applied with a 
sponge. Pro fieri y and carefully done, 
this procedure results in an attrac- 
tive paint job for interior walls. A 
natural sponge is used with one side 
trimmed fiat. The sponge coat of 
paint is poured into a shallow con- 
tainer, a small amount at a time; the 
sponge is dipped in the paint and 
pressed lightly against the wall. The 
trick is in varying the pattern so as 
to avoid a repetition of the imprint 
of the sponge pattern each time it is 
pressed lightly against the wall. Any 
water-soluble paint can be used, but 
rinse the sponge frequently. * * * 



Do you have a home maintenance or repair 
orobtem? Sena it fo froriwawnsra Clinic, Pop- 
ular Mechanics. 22* West S-Tpi Sr„ New York. 
N.Y. 10019. Ldltefa Cannot he answered mds- 
v ideally, out problems of wide interest will 
cfiscyasetf try this Column. For more home ra- 
pe rr a/id ntarnicnarictf he'p. per PM's Howe 
Care Guide. $4.49 postpaid . Send orders to PM. 
Dept. HCG. Bos 1014. New York, N.Y. 10010. 
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Treat yourself 
to light menthol Belair. 






Nows the time for the 
light menthol cigarette. 




Day /Date xvaich by Seiko. 

You rs for free B&W coupons, 
the valuable extra on 
every pack of Belair, 

To set; over 3 000 gifts, 
write for your free fnft (.'ataSou: 

Box 12R, Louisville, Ky- 40201 



Warring; The Surgeon General Has Determined 
That Cigarette Smoking is Dangerous to Your Health. 



1& mp. 'W 1 .1 mg. nicotine, av, per cigarette, FTC Report Apr. 76 




Build this telephoto 
gunstock for $10 

by Bob Greweil 



A re your telephoto shot* blurry? 

A gunatock will steady your 
c'Ei merit without tying H down a* a 
tripod would, And though commer- 
cial camera stocks nin about $30 to 
^uO, you cun build one easily fur 
about’ $10. 

Start with a used or uu (ini shed 
gunstock (about $<“ and up at gun- 
smiths K Check its size by taping 
your camera in place and holding it. 
You can cut down the stock (after 
allowing for thickness of the butt 
plate) or add a thicker butt plate as 
needed. 

The camera mounts with a bolt 
through the stock's trigger slot. Cut 
a 14 -inch metal plate a bit longer 
and wider than the slot and drill a 
o US-inch hole in it for the camera 
bolt (you ran try a large, heavy 
washer if no means are handy for 
cutting metal I , 

I f you can find a 3 | -20 thumb- 
screw long enough to reach the 
camera through the slot, use it 
Otherwise, force-fit, braze or epoxy 
a win gn lit to the head of a ! j -20 bolt. 
Start with a holt a trifle long, then 
grind it back, a bit at a time, until 
it just holds the camera snugly tw- 
its tripod socket. 

Drill a hole down through the 
stock for a cable release. You can run 
the release up from under the stock, 
but I find it more convenient to press 
it from the top with my thumb. Now 
all that’s, left to do is to finish or re- 
flnish the stock. You can also add 
sling swivels, if you like* + * + 




Cable release makes. II easier to hold 
stock steady as you squeeze off a shot 
Mount It as shown, or from below. 




Screw and mounting plate, inserted irom 
under stock, hold camera by tripod hole. 




Steady, aim, shoot! A gunstock keeps your lele photo shots steady, just as It 
steadies rliie shots. And a stock From a real gun (this one's From a Mauser) is easy 
to adapt for camera use. Note how lorearm has been cut id clear zoom lever on lens. 



65,000 more technicians 
needed by 1980* 

Learn Air 
Conditioning, 
Refrigeration 
and Heating. 

Learn at Home With NRte 
Master Course Program 
ln\bur Spare Hme 

Start a well paid career in the 
field of air conditioning, refrigera^ 
ton & heating with practical at- 
home training from NHL The NR I 
program was developed with tech- 
nical assistance from the York 
Division of the Borg -Warner 
Corporation and it uses bite -size 
texts, fine professional Instruments 
and tools, and "hands-on" kits 
' to make learning easy. 

Air Conditioner System 
comes w ith Course for 
Trouble Shooting, 

You get a Circuit Demonstrator, 
Control Simulator, tubing and 
joint-making demonstrator, leak 
detector, system analyzer, and a 
window air conditioner unit for 
hands-on experiments-. 

Optional Resident Training 
at Famous York Institute 

Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute 
Resident School at no extra 
charge. Working with expert 
instructors you will receive 
practical experience equal to 
months of on-rhe-job work. 



Send for your 
free catalog. 




1G 



POPULAR MECHANICS 







jK 

JfflV 

(A 


fli&twrd Fatty, 

Nfll Airigmptive Consq Ini': 
aria Amenta * Winningas-i 
Stock Car Driver. 


Richard Petty says, "“If you really 



want to learn how to repair cars, 
dseck oat NRI home training.” 



They give you all the training and 
equipment you need to get you 
started In a hurry. 



My dad made auto mechanics 
out ol u$ long before he'd let 
us enter a race „ , , so I learned 
early the importance of a good 
mechanic . . . and the oppor- 
tunities that are out there lor 
well-trained men. That's why 
I'm sure glad to see -home 
(raining like the two NR! 
courses come along. With NRI 
training, hands-on experience 



is going to come fast, and 
come right. It's a lot ol training 
lor the money. 

Learn Auto Servicing Fait 

NRi's Basic Professional 
Repair Course covers l he 
basics ol auto repair rn 30 
lessons. From headlight to laif- 
lighl, you'll learn all you need 
to know, quickly. Basic home 




Pictured above is just 
some ot the professional 
equipment included in 
NRi's Automotive training 
programs. 



training includes eight impor- 
tant service items, inciuding an 
Inductive Pick-Up DC Power 
Timing Light, Ignition and 
Electrical Systems Diagnostic 
Analysis and Tune-Up instru- 
ment. tune-up tool kit, and 
more. 

Become a Proles si on a f 
Mechanic 

NRi's 70-lesson Master Auto- 
motive Technician Course 
includes all the equipment, 
tools and training materials 
you need to be a real pro In 
addthon to personal services 
and "bite-size" lessons, you 
receive SO pieces of auto serv- 
ice equipment, including an 
ignition Analyzer Scope, Diag- 
nostic Engine Analyzer, Induc- 
tive Pigk-Up DC Power Timing 
Light, full set ol tools, Torque 



Wrench. 4 different test 
gauges, and more. You'll learn 
to service etectronic ignition 
systems, and even auto air 
conditioning , . , with an air con- 
ditioning systems analyzer and 
a refrigerant systems teak 
detector. 

Train with the Leaders— 

NRI and McGraw-Hill 

No other school has NRi's 
experience in home training . . . 
or McGraw-Hill's background 
in continuing education Mail 
the coupon and check out 
whet they have to of ter. Over a 
million students have trained 
at home the NRI way, and you 
can too. 

If the coupon is missing, write: 
NRI Automotive School; 3939 
Wisconsin Avenue. Washington, 
D.C. 20016. 




NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington. D.C. 20016 



RUSH FOR FREE CATALOG 



□ AUTOMOTIVE MECHANICS 
COURSES 

□ CB, Color TV /Audio, Com- 
munications and Computer 
Electronics Courses 

□ Air Conditioning, Refrigera- 
tion. and Keating Courses. 




Please Chech Ter one 
caiutog only. 
NO SALESMAN 
WILL CALL 



r ~ I Approved under GE BILL 
' — ' if taken for career purposes. 
Check for details. 



I Name 

I 

\ Address 



(pic*k Print) 



Age 



! City /State /Zip_ _ 

I A National Home SlL-riy Council Accredited School 
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HOW YOU CAN SOLVE 
THE FOUR BIG TIRE PROBLEMS OF 
THE FAMILY PICKUP TRUCK. 




By Sieve Petrasck, Firestone Tire Engineer 






1 ho sc arc common comments often, made by different family members about the same truck. 

Four tire needs, all for the same truck. 

If they sound familiar to you* there's one man who tan handle all four of your problems with one 
set of tires — your F irestone tire retailer. He's the only one with the famous F i rest one 300 Wide Oval System 
that works like this: 

On the front go F irestoncs lransport 300 Wide Oval' — strong nylon cord body, long mileage 
truck tires, 1 hey re the steering part of the system, and those big, wide TwupM 300 Country 

(reads Kelp stabilize your truck* help float it over soft stuff, and give you a a,dr 

nice ride down the road. 

On the rear we pul Firestones Town & Country Wide Oval™ 

It is a really strong traction lire with nylon cord body and long mileage 
tread rubber that can stand up under heavy loads and claw its way through 
fields and ruts, yet still behave gently on street and highway. 

Nice ride, big loads, good looks, had roads? Now you know 
Firestone has a truck tire system lor handling them all 



Ask a friend about The Wide Ova! System from Firestone, 
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ALL OUTDOORS 



Retirement vehicle 

The travel that many people plan 
for, once they quit their jobs for 
good, sometimes gets difficult, or 
impossible if they’re less mobile 
with advancing years and have 
trouble getting in and out of their 
recreational vehicle. Recently the 
Xplorer Motor Home Div. of Frank 
Industries, Brown City, Midi., 
tackled a similar problem for an 
upstate New York doctor and his 
wife. Because of leg paralysis, the 
doctor's wife ones si wheelchair, 
hut their 26-foot Xplorer 807 Motor 
Home has been customized by the 
builder so that travel is no longer 
difficult. 

Low on the side of the vehicle, a 
key can be inserted to open electri- 
cally a wide side door and lower a 
platform. With the push of a but- 
ton, the person in the wheelchair 
rises to floor level, rolls inside and 
activates the servomotor which 
closes the door and folds the lift up 
against it. Aisles are wide for easy 
Wheelchair maneuvering and stor- 
age compartments plus kitchen and 
bathroom shelves and facilities are 
low enough for use by a seated 
person. The pedestal chair next to 
the driver can be lowered or raised 
and slid forward electrically. Addi- 
tional custom features are available 
and the model should prove partic- 
ularly suitable to many handi- 
capped travelers. 

Records — on order 

If you’d like to see your name in 
the world record books of fresh- 
water fishing, there's a new way to 
do it quite simply. Recently the 
Freshwater Fishing Hal! of Fame 
in Hayward, Wis. t added 14 species 
which have not previously been 
recorded. All you have to do is 
catch one, have it properly docu- 
mented, and the record is yours 
until someone else lands a bigger 
one. 

The only "catch" to making a 
record catch is that most of the 
newly recognized species are, like 
the mahaeer, found in the mountain 
streams of India, sections of Africa 
which the Nile perch and the tiger 
fish favor, nr perhaps South Ameri- 
ca's Uraguay and Paraguay for 
golden dorado, Hawaii and Panama 
for peacock bass. Try the Amazon 
has in for the world's largest cat- 
fish, the 500-pound piraiha, ur the 
unfriendly black piranha. 



Setting 14 records could get 
somewhat expensive, but if you're 
willing to settle for less T the Kraniff 
Outdoor Council, Exchange Park, 
Dallas, Tex., has arranged trips to 
the waters where the record-break- 
ers should be waiting, and can pro- 
vide details. Entry blanks are avail- 
able from the Freshwater Fishing 
Hall of Fame, 

Men against the sea 

For an insight into man's age-old 
struggle against the sea, see the 
upcoming television documentary 
Voyage of the Hokula . This 90- 
minute program details the at- 
tempt of 17 men to sail along an an- 
cient, SQOlh mile route from Hawaii 
to Tahiti. Their sailboat is a BO-ft, 
double-hulled replica of an. 800- 
year-old Hawaiian canoe. The men 
use no navigational Instruments. 
Even though it's 1976, they planned 
to make this voyage as their ances- 
tors did with only a knowledge of 
stars, wave direction and currents. 
Most films of this nature deal just 
with the physical aspects of the 
actual trip. But this film touches 
nn something else. It deals with the 
very real problems caused by lack 
of leadership and by crew dissen- 
sion — problems that have plagued 
voyages ever since man attempted 
to sail to new territories. The pro- 
gram is a special from the National 
Geographic Society, and is sched- 
uled for showing Jan. 18 on the 
stations of the Public Broadcasting 
Service. 

Better bags 

While the trend today is to travel 
with minimum clothes and acces- 
sories, alt packed into the carry-on 
bag that fits under an airline scat, 
that’s not enough for the sports- 
man, Weather can turn wet and 
raw almost anywhere, even tropic 
desert nights are cold when the dew 
comes down, and we seldom leave 
home without a compact down 
jacket from Recreational Equip- 
ment. Extra sweaters, rain gear, 
gloves and boots can make the dif- 
ference between comfort and mis- 
ery. Add fishermen's wade rs and 
tackle, gun and ammo, or even a 
couple tennis rackets or a set of 
golf dubs or scuba equipment, and 
there’s no way you can pack every- 
thing you need along into an over- 
night kit. 

So the good news is the new over- 
size bags that hold more and arc 



easier to carry. Eddie Bauer, the 
quality mail-order outfitter at Third 
and % r irginia, Seattle, Wash. 98130, 
and in the firm's various stores, is 
offering a magnum duffel bag for 
$37.50 that can be carried in one 
hand or, best of all, no hands with 
an adjustable shoulder strap. 
Holubar, in Boulder, Colo., has a 
S2!> Travelpak that can convert 
from handbag to backpack by ad- 
justing the straps, then leaves your 
hands f ree for other cases or chores. 
Gladding recently introduced a car- 
go bag big enough to rival the 
wonderful old war-surplus para- 
chute bags. Carrying a well-packed 
one was next to impossible as the 
huge bundle banged against your 
legs. But shared with a companion 
to walk on the other side of it and 
hold one handle, the bag could hold 
two flocks of decoys or a complete 
suit of sails for an offshore sloop. 
The new shoulder, convertible and 
oversize bugs are a boon for the 
outcloorsman and well worth look- 
ing for. 

Good gadgets 

Light, compact and often multipur- 
pose accessories for outdoor sports- 
men arc continually being intro- 
duced. Several we’ve seen recently 
that rate attention include: 

■ A skier's Swiss Army knife im^ 
ported by Precise, 3 Chestnut St„ 
Suffern, N Y. It has a new ski wax 
remover and smoother as one of 11 
tools. The knife is latest of 28 
Wenger models available, 

■ Burt retractable ski bindings, 
from Lange USA division of Gar- 
cia, have spring-loaded retractors 
to release the ski during a fall and 
then immediately reel it back into 
place automatically, 

■ Maxi-Mini Thermometer, $6.50 

postpaid from L.L, Bean, Free- 
port, Me., is a circular 3- inch pack 
model that also records hovf hot 
and cold it has been., * * * 
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SCIENCE WORLDWIDE 



Energy collector in orbit 

Space- based power-conversion ays* 
terns that tan beam up to 10 mil- 
lion kilowatts to Earth are now 
under study by NASA. At riprtlt is 
an artist's concept of one such sys- 
tem — a huge structure fabricated 
from materials delivered to a low 
Earth orbit by shuttle vehicles. The 
collector would absorb solar energy 
and transmit it in the form of 
microwaves to receiving stations on 
Earth for conversion to electricity. 

New tools lor deep-sea work 

The first complete tool rack de- 
signed exclusively for underwater 
work has been developed for the 
Naval Sea Systems Command by 
Eattelle Laboratories of Columbus, 
Ohio, and is now being evaluated 
off the coasts of Hawaii and Fieri- 
da. 

Called a work systems package, 
the rack is a tubular network of 
aluminum to which hydraulically 
operated tools are attached. These 
tools — from drill bits to wrenches 
and cable cutters — are designed for 
salvage and repair work and can be 
used to depths of 20.000 feet. 




The package can be attached to 
a small submersible and controlled 
by an operator inside, or sub- 
merged and run remotely from a 
ship with the aid of TV cameras. 
Two “hands"' extend from the unit 
for gripping its supporting surface; 
a third (shown above i manipulates 
tools as directed. Most touts are 
made of anodized aluminum; 
chrome-plated tool steel is used for 
those requiring extra strength. 

A better way to examine heart 

The standard way to determine 
heart damage is by catheterization 
— passing a tube through a vein to 
the heart. Dyes are introduced 
through the tube and the heart 




X-rayed. This lakes about two 
hours, involves some risk and dis- 
comfort and can't he repeated at 
close intervals. 

Now a new nnd reportedly better 
method has been developed at Duke 
University Medical Center, Dur- 
ham, N.C. A radioactive fluid is di- 
rected into a neck vein, alio wing it 
to flow to the heart. Heart action 
is monitored with a gamma camera, 
and what the camera “sees" shows 
up on a color TV screen. This al- 
lows doctors to study a patient's 
heart function sis the heart beats. 

The procedure takes about five 
minutes, causes litDe patient dis- 
comfort and can be repeated fairly 
frequently, 

ERDA, NASA plan big windmill 

A windmill with a l">G-foot tower 
arid two slender fiberglass rotor- 
blades spanning 200 feet will be 
built during the next two years, ac- 
cording to plans of NASA and the 
Energy Research and Development 
A dm i n ist rat i i m ( ERD A > . It w i El 
be the largest windmill ever built. 

Although experimental in nature, 
the system will be located at a util- 
ity company site (still to be selec- 
ted ' and will supply electricity to 
the local electric system for public 
use. The wind turbine will produce 
a maximum of L6 megawatts c 1500 
kilowatts), The purpose of the test 
is to determine the economies and 



operating characteristics of large 
wind turbines when coupled to 
con ven t i on al powerpla nts. 

The windmill's blades will rotate 
at ft() to 40 rpm in winds of above 11 
mph and the system will reach full 
power output at winds of 22 mph. 
At a site with average wind speeds 
of 18 mph, the machine could pro- 
duce enough energy annually to 
supply more than 50G homes. Larg- 
est currently operating wind tur- 
bine has blades that span 125 feet. 

Solar energy information guide 

Solar energy is a hot topic these 
days, resulting in a flaw of books, 
pamphlets and reports. Now there's 
a guide to help you find your way 
through this thicket of information 
— a pamphlet listing 2GG publica- 
tions (including how-to hooks) in 
the field. The cost is S2. For a copy, 
write; International Compendium, 
Dept, £\ 107G2 Tucker St,, Belts- 
ville, Md. 20705, * * * 
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'Tires wvirrarifed by ni.inufnrnirer. 



Being able lo pack the family (iff at 
a moments notice for a week-end 
ai the mountains ora week at the 
beach. Jfs a delicious kind of 
freedom that you have to experience 
to appreciate. 

But should you have to give up 
home for it? 

At Prowler, we think an at-home 
feeling is too important not to take 
along. And for over £5 years now, 
we’ve been designing travel-trailers 
with that feeling in mind. 



That's why you have a choice 
18 different Prowler floor plans, - *with 
a variety of tasteful coordinations 
of furniture, colors and fabrics. 

With Prowler, yon have a selec- 
tion of model sizes from 17V? to 31 
feet, including two nth wheel models, 
a IE covered by our full, one-year 
Owner care warranty,* 

By the time you've picked the 
plan and model of your choice, we 
want you to feel your Prowler was 
designed personally fur yuur family 
and your family alone, 

That's what home is all about. 

Isn't It? 






Fleetwood! Enterpriser. Irsr. RO. RcjK 7638 t 
Riverside. California 92503 P VI.,! 

PIpilW? send me n free, full-rnlur brochure * 
on Prowler Travel Trailers. 



Name 



Street 
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I 

"zip ! 
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BY ROBERT LUND 



DETROIT LISTENING POST 



GM testing an electric 

GM has been showing a one-of-a- 
kind electric ear to small groups. It 
is a new version of an experimental 
electric GM demonstrated several 
years ago. 

GM uses the ear as an operating 
3nb r to keep up with progress on 
electrics and give the company some- 
thing to show when people in govern- 
ment bug GM about its development 
of alternate engines that do not run 
on gasoline. GM's goal is to put a 
small electric or partial electric car 
In production by 1951-82. This will 
be a one-seat, two-passenger vehicle 
to run on batteries for city driving 
and switch to a conventional four- 
cylinder engine for highway us*. 

Vega, Astre not out yet 

This was to be the last year for 
Chevrolet^ Vega and Pontiac's 
derivative of Vega, Astre. But it 
now looks as if the cars will be 
around, until the summer of 1978, 
How come? 

GM had it figured that Chevrolet's 
mini, Chevette, would take over when 
Vega waa discontinued. Pontiac 
would then get a reworked version of 
Chevette to replace Astre, But 
Chevette hasn't received the recep- 
tion GM anticipated GM never kills 
one car until it has a strong follow- 
up car and Chevette hasn't cut it as 
the follow-up car — yet, So Vega and 
Astre will be continued another year. 

Pontiac eyeing Olds diesel 

Pontiac ia atill in line to get a son- 
of-Chevette when the small^nr mar- 
ket picks up again. Meanwhile, it has 
a couple deals brewing with other 
GM divisions. If and when Chevrolet 
decides to drop its four-cylinder 
aluminum engine, possibly as early 
as next September, it will probably 
replace it with Pontiac's new 1S1- 
c.i.d h-A. Pontiac has a me-too eye on 
Oldsmobite diesel engine, would like 
dibs on the diesel for a 1979 car. 

So n-of- Fiesta for Mercury? 

If GM adds a pull-off of Chevette to 
the Pontiac fleet, will Ford counter 
with a pull-off of Fiesta under the 
Mercury name? Ford is looking at 
the idea and has started to do some 
preliminary engineering work — on 



paper. If sales of small cars bounce 
back in a big way, Ford will be ready 
with a Fiesta derivative for Mercury, 
But there are no plans for u Fiesta 
offshoot before 1979, 

Chevrolet tooling a VS 

Chevrolet will put h V6 engine In 
production this year, nt least, s. pilot 
version, but you won’t Ije able to 
order it on u car before 1976. Prob- 
ably at the beginning of the 1979 
model run. Chevy has ordered tooling 
for the engine and is lining up sup- 
pliers to produce parts. Somewhat 
smaller than Buick's V# used by 
Buick, the engine is viewed by 
Che volet m a possible answer to 
meeting the miles-per-gallpn govern- 
ment standards set for the 1980a. 

Small label rankles GM 

GM is taking a lot of flak this model 
year because its big cars aren't us 
big as they used to be. If you want 
a biggie, you have to buy a Ford or 
Chrysler product, GM doesn't take 
kindly to the kidding and keeps ex- 
plaining that its full-size cars «re 
just as regal and momy— but not as 
heavy— as last year's. 

It will be another three years, 
1980, before all cars have been re 
sized, I don't know the exact di- 
mensions of the 1980 corn* but T have 
a rough idea, i'll bet that when the 
dust settles and ali automobiles have 
been reworked. GM will again have 
the biggest cars in the industry, 

Ford reworking mid-sizers 

Speaking of downsizing, Ford will 
chop 8 to 10 inches oft the overall 
length of Granada and Monarch and 
reduce the wheelbase by & inches 
when those cars get a new body in 
1979, Wheelbase will be 110 inches. 
But Ford may not complete its down- 
sizing program until the 1981 model 
year (fall of 1980s, It is now work- 
ing on its 1981 product program. 

How the ’77b rate on MPG 

Here's how the Environmental Pro- 
tection Agency rates the '77 cars 
made by U.S, companies on mileage: 

AmtrJcAn Molora IS.Zfnpfl 

General Melon 11.4 mpg 

Ford 17,1 mpg 

Chrylltr IB J mpg 



The government has a complicated 
formula far determining mpg. It in- 
volves testing cars in the city, on 
the highway and allotting so many 
plus or minus points depending how 
many big, mid-size and small cars n 
company sells and the average mile- 
age scored by cars in each category. 
EPA then averages the averages. 
There are a lot of qualifiers and! you 
can't lake the figures at face value. 
Although AMC tops the list and 
Chrysler is at the bottom, some 
Chrysler cars will run rings around 
some AMC cars. 

The good thing about the govern- 
ment rating cars on fuel economy is 
that it puts the whip to the companies 
to compete with each other to im- 
prove mileage. That benefits every- 
body. 

Loophole in mileage law 

Talking about mpg, there's a big 
loophole in the law coming next fall 
that says cars have to average a 
certain number of miles to a gallon 
of gas. There's nothing in the law 
that says the car owner has to main- 
tain the same mpg the cur waa mea- 
sured at when tl came off the line, 
Detroit has to build them so they 
will give a specified number of miles 
to the gallon. But the owner can cob- 
ble up l ho car any way he wants 
after he takes possession. So what? 

So let's say the factory haft trouble 
getting the weight down on the 
Mighty Mastodon Model to meet the 
mpg requirement. According to the 
car companies, they would hftve to 
discontinue the Mastodon. Not ho. 
There's an easy way to keep the 
Mastodon in the line without violat- 
ing the law. 

The big cars are loaded with hun- 
dreds of pounds of options. All the 
factory has to do is remove Home of 
the extras — lake an many things oft 
the par :is necessary to get the weight 
down to comply with the law on mile- 
age, After the owner takes delivery, 
he can have the extras installed by 
a dealer or accessory shop, There's 
no violation of the law, 

t have no inside information that 
the companies will resort to the loop- 
hole, But you can bet it's an angle 
they will check out before they drop 
any tars due to poor mileage. *** 
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Warning: The Surgeon Genera] Has Deiermined 
That Cigarette Smoking Is Dangerous to Your Health. 



Kings. 17 Rig "[ad . 3 mg. nicotine; Longs, 17 mg/’iad .2 mg.nrcoiine.av.per ciga?eite. FTC Report Apr. 76 
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Build and keep some of the finest technical equipment 
made when you train with an NTS Project-Method home 
study course. And it's usually the same type of equip- 
ment you'll meet in the field and use on. the job. It will 
help you acquire first-hand experience and skill — help 
prepare you better for a variety of exciting technical 
careers: 

ELECTRONICS DIVISION; Courses Include professional 
equipment (ike S' r solid-state oscilloscope, transistor 
and tube-tester, vector monitor scope, 74 sq In. B&W 
TV, and solid-state stereo AM-FM multiplex receiver, 
speakers. Color TV courses feature advanced NTS/ 
HEATH DIGITAL GR-2000 Color TV with silent varactor 
diode tuning; digital read-out channel selection (with 
optional digital clock), big 315 sq, in. screen. 



MECHANICS DIVISION: Learn engine diagnostics, mo- 
tor overhaul, transmissions, automotive maintenance. 
Courses Include 9 in. solid-state automotive oscillo- 
scope. testers, tools, mechanic's steel tool box, & more, 

AIR CONDITIONING, REFRIGERATION/HEATING DIVI- 
SION: Learn servicing of commercial, industrial and 
residential heating and cooling equipment, Courses in- 
clude hermetic unit analyzer, leak detector, charging 
testing -purging manifold set, tools and more. 

HOME APPLIANCES DIVISION; Courses cover repair 
and maintenance of washers, dryers, ranges, smaller 
appliances, Equipment includes NTS Circuit-Trainer and 
professional multimeter. 
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1 COMPARE OUR * 
KITS AND LESSONS 
COMPARE OUR 1 
I TUITION. 



Career Guides 






UTS /HEATH 

CfliO'DD 

Digilal 

Solid-State 

Colot TV 

315 sq. in 

Picture 



(Simulated I'V Reception) 



LOWER TUITION FOR YOU: We employ no salesmen, 
pay no commissions. You receive all home-study infor- 
mation by mail only. Make your own decision,, your own 
comparisons. Send card today or write for illustrated 
catalog in held of your choice, all details. 

NO OBLIGATION. NO SALESMAN WILL CALL. 



APPROVED FOR VETERAN TRAINING 

Gel (acts on new 2-year extension. 




TECHNICAL-TRADE TRAINING SINCE 1905 



Resident and Home-Study Schools 
4000 So, Figueroa St,, Los Angeles, Calif. 90037 




N ATtO N AL TECHNICAL SCHQO LS q^dI 20i -ni 7 

■40QO South Ftguemji SI . um Angeles. Calil 9EK&7 r 



Pleads tend f rt£E Color Catalog and Sample LeMQn, 
NO OBLIGATION NO SALESMAN WILL CALL 




Ekclrgnici Division 
Meehan le t Division 

Air Condilmnlng/Rc It igEralion/M calling Division 
Horn* Appliances Division 



NAME 



AGE 



ADDRESS 

CITY STATE 



Please Fill in Zip Cfldo tor Fast service , 



f Cnee It ir interested in G.l. Sill information 
□ Check It interested ONLY In classroom training m Los Angeles 



I 

I 

I 

I 

I 

1 
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10 years ago 
your hair didn't need 
the protein it needs 
today to look its best. 



Chances are your hair looked 
healthier ten years ago. it was 
thicker, fuller and it had more 
protein. And thats what hair is 
made of. Bur as time goes by. 
your hair loses protein— 
continuously. Which is why you 
need Protein 29 Hair Groom. 
Because Protein 29 actually 
adds protein to individual hair 
shafts. It helps your hair look 
thicker, fuller, healthier More 
like it used to look. 

vour hair is irreplaceable. 
Wouldn’t it be a good idea to 




| get some 
! Protein 29 now 
! and do some- 
thing about the 
next ten years? 



Protein 29 
Hair Grooms 

Liquid, gel and sprav5 



Do something about 
the next 10 years. 



pm too test h 3vco grinder puts 

microfinish on metal 

or wood 



I 've been sold on belt grinders ever 
ninte they were first introduced, 
and I woul dn + t be without one. Not 
only will a belt grinder remove 
stock twice as fast as a pedestal 
grinder, but with aluminum-oxide 
belts you ran finish and polish 
metal parte mueh more smoothly 
and evenly. And with an open-coat 
garnet belt, you have a handy ma- 
chine for sanding wood and plastic. 

Jn trying Havco T s 2-in. belt 
grinder for the first time, I was 
aware of a raft of features not 



found in other machines, it has 
a unique cover which permits 
internal grinding and sanding of 
open-ended parts. It has a 6-in. 
solid-rubber drive wheel which 
permits chat ter- free, blemish -free ^ 
grinding. And by loosening just 
four bolts you can set the machine 
at any angle from vertical to hori- 
zontal. The Vji-hp Model 230 sells 
for 3287 f.o.b. from Havco. 21 
State St., Oshkosh, Wis, 5490 L— 
Wa yne C. Leckey, Senior Editor , 
Special Project a 



Pelt platen guarantees Hat 
Surface without compen- 
sating for wheel curvature. 



Bell can be adjusted to 

very edge of platen for 
grinding square corners. 



Grinding against rubber 

drive wheel produces a 
blemish-free surface, 




Strong spring won't let 
bell-tracking adjustment 
shift during belt change. 




Single-phase Viz -hp motor drives 2x36 - fO. belt Bell is easily changed. 

4500 f.p.m. Workresi lilts and locks at any Cam lever locks in down 

angle, can be adjusted by hand. position to free hands. 
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Get In on the 

in SMALL ENGINE 
service and repair 
Start your own money 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engrne repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 

making business i 








In ju^ m shirt time, you can be nudi 
to join one of the fastest Ernwine indus- 
tries in Amprkn , , - an industry w here 
qualified men art making from SJti.QO tn 
H5.00 prf hour. ..and l ha IS just lor labor, 
farts, engines and accessories add even 
mote lo the profits. 



Hkuux the small engine industry has 
gniwti an quick It, an acute shortage of 
qualified Small Engine Prvfnslonuli exists 
throughout I he country. In fact, itV nol 
unusual fnr a good small engine man to be 
three In four weeks behind in the sum hut 
and al least a behind in the niftier. 

When you see how many small engines 
arc in use today, it’s easy lo understand 
why qualified men command such high 
prices— ns much as $L7.5U for a simple 
tune-up that takes: less lhan an hour! 



46-million small engines 
are in service today! 

That's right — there are over forty-six 
million 2-cycle ;md 4-cycle small engines 
in service across ihc U.S.A. That's the 
official count from the F.ngine Service 
Assn., and new engines arc being built at 
j mu- of one-million per month 1 With 
fully Etcc red ited and approved Bdsaw 
training, you can soon have the skill and 
knowledge lo make top money servicing 
these engines. Homeowners and busi- 
nessmen Will seek you out and pay yoti 
well to service and repair their lawn- 
mowers. tillers, edgers, power rakes, 
garden tractors, chain saw*. mini-bikes, 
go-cam, snowmobiles, generators, snow- 
blowers. paint sprayers ... the list is al- 
most endless. 



No experience necessary. 

You don’t need to be a 'born mechanic' 
or have prior experience, If you can read, 
you can master this profitable trade right 
at home, in your spare time, without miss- 
ing a single paycheck. Lessons ;arc fully 
illustrated— so clear you can't go wrong. 



Send TODAY 
for this 
fact-filled 



You receive trade secrets 
and business plans. 

Wc guide you every Mcp of the vvay, 
including tested and proven instructions 
on how lo gel business, what to charge, 
how to get free advertising, where to gel 
supplies whole sate ... all the ’hrieks of 
the trade” . . . all the inside facts you need 
to assure success right from che start. 



Increased Income 

"fir hud about 
S years FJtprri- 
Fftr f repairing 
small ettffittei . . . 
bat repair* nr re 
only minor . . . un- 
tif f started the 
Betiaw Course." 



Wilier h Stuck 
Campbell. Cah lorma 



BOOKLET! 



With our famous 'learn- by- doing' train- 
ing method, you get practical 'hands-on' 
experience with specialized tools and 
equipment that you'll receive with your 
trdining pfus a brand-new 3 IIP engine — 
all yours to keep ' 

SEND FOR FREE FACTS! 

You risk nothing by mceptlnjt this of- 
fer to find out how Betsa w training can 
jfil'r IyjIi the skills ytnt need to increase 
your ineome in a hifth-prafit, recession* 
proof business of your own. 

Just fill in anil mail coupon hdrm {nr 
>end postcard \ h> recti sc full infor mat ion 
jnd delaiEv h> rilurn mail, />fJ fT TODAY! 

B EI .SAW INSTITUTE OF 
SMALL ENGINE REPAIR 

sttj rieitf Bitfn .. bnrnCIlr. HO. Min 

There is NO OBLIGATION and 
NO SALESMAN Will Call-ever! 



and 

o 



BFLSAW INSTITUTE, 5171 FIELD BUILD! HQ . ^ , 
KANSAS CITY, MISSOURI Hill 

□ YES. please send me the fft££ booklet that 
gives lysi details- about stating my own business in" ” 
S'nair Engine Repair I LHide+siand iftere 11 no obligation 
amf thal na salesman *>n call 



Td It hire jjflw flu*t Ur 
tram la be jwrtwm sjsh 
in iprohOble Sfuretim* 
Dr Ftilitimt bviintlt »1 
H$Vi fwn PLUS Wliptek 

zlrln-K on out 10-Day 
ND BISK Trial Offer! 



kamr 



Address 



Stale 



JANUARY 1977 
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e of the most important 
tools you'll ever buy. i 



Plumbing 



lianibiwril 



WtkHj 1'iLE'ils 



Mj-UldHlfTs- 
rrm .uni 



Lunthtr 



Why? Because MASTER SHOP 
GUTDE lays out everything you 
need to know h graphically and 
ready- to-use. 

What? All about nails* screws, 
bolls, wall fasteners* drills* abra- 
sives* lumber* plywood, gypsum* 
adhesives, paneling, shop math* 
stair construction, masonry, wood 
finishing, plumbing, pipe fittings, 
electrical work* gutters, concrete, 
remodeling measurements plus a 
built-in ruler, protractor, 45 ‘ tri- 



angle and compass. Yot/H use it in 
every job you tackle. 

How? Twelve hang-up, stand up 
boards. 24 surfaces of laminated- 
tolast wipe-clean plastic. 56 
charts. The fundamental work- 
shop reference tool. 

Who? Chances are, your "shop- 
wise" neighbor already has one, 
Nearly two hundred thousand sets 
have already been purchased by 
Popular Mechanics readers and 
shop enthusiasts. 



When? Right away? Y ou can get 
your set in a few days by mailing 
this coupon along with your check 
or money order for $4.95 plus 50^ 
shipping. 

PM Shop Guide-, Dtp t. U-S, 

Bdi IQ14* 

N*w York. N Y. 10019 

PLe-bie ie-nd me of Popular Mc-r.han.iCi 

MASTER SHOP GUIDE I ertrloK S-l-ftS plui 50p 
141 (Hh wet u-dered * 

[Jam* 

Atldleif — 

City Gtiti Zip 
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GUIDE DISC 



GUIDE BATTEN 



GUIDE BATTEN 



PLANER 

cutter 



WORKPIECE 
DOOR OH 
BOARD 



GUIPE DISC 



Drill drives 
new rotary 
rasps 

Y our electric drill become* 

handier than ever with a new 
rotary-rasp attachment from Ger- 
many. In three size* (plus a hole 
map), the No. 170 shown will plane 
edges up to 1% in. wide; Xo, 178 to 
] in.; and the 175 to 1 ^ , s in. 

You guide the tool by gripping a 
free-turning knob. For straight cuts, 
you clamp a guide batten to each side 
of the work. A noncutting shoulder 
at each end of the cutter ride* the 
batten* for depth. A guide disc 
(washer) provides a 1)0* fence. To 
use the cutter, you draw it toward 
you with light, sweeping strokes. 

I found the tool very good for 
planing tough end grain [such as 
sticking door bottoms! , for cham- 
fering edges and freehand sculptur- 
ing, Rasps are $7T15 each postpaid 
(hole raap, $7.45). Coastal Abrasive. 
Trumbull, Conn . — Wayne C. Leckey, 
Senior Editor t Special Projects. 



No “cuss words” 
around this beauty. 



Installation of Rockwell's 
Single Control faucets is 
quick and easy, There are 
no special . costly tools 
needed. Just a pair of 
wrenches makes the most 
hesitant handyman the hero 
of his household Our do-it- 
yourself instruct ions are right 
on the box. There's even a 
pamphlet inside for extra 
help if needed 

When it is installed, our 
single control faucet reflects 
your own good taste. And 
they're available for kitchen, 
lav. and bath 

Building Components Di- 
vision.. Rockwell International. 
400 N Lexington Ave . 
Pittsburgh. PA 15208. 

Rockwell 

International 



MON PLANING SHOULDERS 
RIDE ON GUIDE BATTENS 



/ 

KNOB 

HANDLE 



JANUARY 19?? 
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BY BILL HARTFORD 



IMPORTS AND MOTORSPORTS 





Mucho macho 

This Capri's wearing street clothes, 
believe it or not. Don't let the Eurn- 
pea n -G r a iul - Tou r i n g -C h a m p i ona h i p- 
race-oar look fool you, It r a an Ameri- 
canized street version of the Euro- 
pean R/S Capri II, and its creator. 
Roger Chastain, {‘alls it the Shadow 
Stage Three S/3 Capri, 

It's not just a one-off exercise in 
customizing or a limited-availability 
set of wheels from Jake's Garage: 
it's available through Lincoln-Mer- 
cury dealers coast to coast. 

The S/3 conversion consists of full 
front and rear fender flares, front 
air dam, rear spoiler, rear window 
louver, gate-shift console, wide 
wheels and tires, and special stripes, 
graphics and paint, Tirea are R.F, 
Goodrich Lifeaaver Radials, T/A 
Series; and the louver ( Chastain's 
own "Shadow" design! cuts heat 
buildup in the car on hot days. 

In the works for future S/3a are 
handling and performance accesso- 
ries. Roger Chastain Associates, 2180 
Temple, Long Beach, Calif. 00304. 

Jody's story 

We had the exciting experience of 
seeing Jody Sc Hechter drive the six- 
wheel Tyrrell to a decisive win at 
the Swedish Grand Prix (and his 
teammate, Patrick Depailler, place 
second), We next saw Jody at Wat- 
kins Glen tn October when he finished 
second to James Hunt. At that time, 
our cover painting of the car was 
being completed by artist Ed Vali- 
gursky. and Jody, An Autobiography 
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was arriving at local bookstores. 
Our story about the six- wheel 
Formula 1 car (page 4?) concen- 
trates on the machine. For more 
about the driver who piloted it so 
successfully the first year on the 
Grand Frix circuit, turn to bis auto- 
biography, $12,50. from Motorbooks 
International, 3501 Hennepin Ave. 
South, Minneapolis. Minn, 50408. 

BMW lours 

Want n dream vacation? Fly to Mu- 
nich, Germany, pick up a new BMW 
motorcycle, tour Europe three weeks, 
fly back to New- York with it and 
ride it home! You cun do just that 
as part of an organized tour. Prices 
start at just under $4000 for the 
Swissair flights and n new RGfl/G. 
First 1977 tour goes May 29, Wish 
I could be on it. Bob Beach Motor- 
cycle Adventures, 2703 West River 
Parkway, Grand Island, N.Y. 14072, 



Vintage Auto Almanac 

Old-car enthusiasts are well ac- 
quainted with Hemming# Motor 
New#, the world's largest paper fea- 
turing antique and vintage automo- 
biles. and it’s Hemminga that pub- 
lishes this First Annual 1977, 224- 
page "bible" for old-auto hobbyists. 
It lists dubs, parts dealers, restora- 
tion shops and museums, and feature 
stories, too (two by PM*s West Coast 
Editor, Michael Lamm K $4.50. Vint- 
age Auto Almanac, Box 94*5, Ben- 
nington, Vt, 05201* 




Look out T student driver! 



Is that Al Pacino at the Skip Barber 
School of Performance Driving? 
None other. The professional actor 
is getting tips from another old pro. 
Skip Barber, on handling a Formula 
1 car for a film about a fictional 
Grand Frix driver, Bobby Deerfield, 
it will be released this spring, Pa- 
cino will drive a Brabham -A I fa in 
the film. 

By the way, anyone can follow in 
Al Pacino's footsteps (tire tracks?), 
maybe not in Hollywood, but ut Skip 
Barber's School of Performance 
Driving, 1900 Massachusetts Ave,* 
Boxborn, Mass. 01719, + * * 
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An Extraordinary Offer to introduce you fa the benefits of Membership in 

HOW-TO BOOK CLUB 



1 [UliCItt 1 *® 



take 

any 



of the 16 books 
on this page 
(value to ‘72* J J tor only 



00 esb 

ALL 

FOUR 



with a Trial Membership in the Book Club that guarantees to 
save you 25% to 75% on a wide selection ot how-to-books 



All 2-book utc count at only 
ons of your 4 Selections. 



to "i-rfflasrS 5 

■ lU* ■ - 1 ' 

i H “ ,,„n jin* * 



JisfSR dP 



HKTV* ™ 

ena*"** 



inn* 









f dr f 




lJ J 
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I «‘t l-ii -i i irl '."'I 1KHJF i 1 1' Hi i ill l "I r in'!- Mi ^riit 
l Nl'hI i«nt’ . i ml-nn irif> savuiji i.. .i> p-un nf 

u] Li£Lii>u.jJ i.dU : -I j T i :.iJ i>J iij.. ii] ]1 u'.v-Td 

U-HikClutv 

1 l4Tf jinn quality huirctlnumri Vi-tlkirn^s, onoh 
e^xvkally drsi^nfil to bolp you increase your 
kmw-hmi', tn sain* y *:hj ronrwy, anti tn make' your 
leisure Itourji mnn on joy able Whatever your in- 
u-rtrst and mills, you tt fjiHd I low-To liook Club of- 
tiffs practical, uuulicy books dibit you can put Lu leii- 
ntcdiiik' l w find benefit 

ThiM f\lr^iirrtin;iry offer is intendf'd to prnve in 
you. through your own csponciico. that these very 
ro.'iL adirintniv!-; run »>, yours that it u-: ]nis.Hibk* In 
keep up with 1 1 if literature pubJisht.-d in your areas 
irf interest, :md to save substantially while at do- 
me;. ,\.h part of yoUr Tnal Membership, you need 
purchase as few as four books during the Corning 12 
ninths. You would probattly Uuv at least this many 
am way uithoul the substantial savings offered 
through Club Membership. 

Tn s.i i'i rt your Membersltip on these auractive 
terms. simply fill nut and mail the coupon today. 
You will receive Ihe i hooks of vour ehoice for 
llkLay iiupptfimi. YOU NEED KE YD NO MONEY! 
If you are not delighted, return the books within 10 
days and your Trial Membership will be cancelled 
without cost or obligation 

H.1HM1I ll-iHI It i Mill , P.O, Itii I, B lue Hldft Summil . Fi. 17214 



Fads About Club Membership 



• Tte ,1 inlrDduitnry Docks q| ,aur choice carry 

publisher^ refill pnas of uploiT2 &0 Tfteyireycnjrc for 
poly 31 00 tar all Ibun IpluS postage and h.inc up with 
yiXir Trial MtmteJElup • You wd festive me Club 
4ewS. desc Tuivg St» current detection . alternates . a-nt 
oitnr ahcrinas, avery 4 wefts 4 13 ires a * ttymi 
wart! Ihe seleCIxin, to nothing rl wil* be Mnt to you 
jui^raor.ally II you da net wrs*i to receive (he setalicri, 
O' it ycg want (c artor not ol Ihe many aiternales c-tferea, 
you yn'iiilv flwft hscrucliois cn the reply torn i and in I Ik 
enrfbpe-l prOvded., jnd ffiuim it to irt by It* dil* 
specriied. This date allows you it sasi 10 days m when to 
return Ihe farm l J because 'f idle ma -Je >ej Dd tTv C mb 
Mews, you co no( have 10 de,ys tu mate a Decision and so 
receive an unwiiWec seiectcn. yw may return n i\ Ckih 
eipense • To Camplele ycuf Trial MrmbensJnp. you 
need buy grty luur Ldgmorai manthty selectians ix 
after natei a-unnn the nest I ? manlhi Vflii may c ificel yrn# 
Mtottrship jiry time alter you purchase Ihese feu* 
bcoks. • An books— incitoma sue miroduaiKy Oti«r— 
we tiWy returnable alter 10 days if yOuif not completely 
surched « AB books are ottered il low McmtUN prices, 
pits a small postitfe amt hinplitig charge * CfewtiMiMig 
kmi It you continue alter lh.s Trial Pdemberchip, you wit 
tern a. Dividend Oflrtnatf lot every too* you (wotiise. 
Three Cerlihcales, plus paynwni ol (tip npnvrial Sum Of 
*,1 9$. will entrtle you 1o a vaiuaCk; Book Dnnderkl Of you 
Cftoce . whOi ytw may choose ti am a specu list ptavO- 
ed MHrAer&. 



HOW-TO HOOK CLUB 

P.O. Sox 8 

0iue fiidcie Sumrnil, Pa. 17214 
□ Please send ihe 4 books circled below end invoice me. 

Pleaie open my Trill Membership in HOW-TO-BOOK 
CLUB I understand the cosi of the books I hive 
selected Is only St . 00 fot all A, plus a small ^flipping 
charge, if nol delighled. I may return Ihe books wilhm 
10 days and owe noihmg. and have my Trial Mem- 
bership cancelled. I agree lo purchase al leas! Tour 
additional books during Ihe neat 12 months, iher 
which t may cancel my membership al any lime. 

364 365 617 641 666 

715.746 744 m 746,749 762 614616 m 

m 866 9009Q2 904 906 



Name 



Phone 



Address. 



Cily_ 
Stale . 
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AMERICA NEEDS ONE MILUON MORE 
SKILLED MEN DYI985. 



uTconara. 3iLHMUiOHHr>4kf naroacKitw 



THE FUTURE BELONGS 
TOTHEFEWOFUS 
STILL WILLING TO GET 
OUR HANDS DIRTY. 



Tf you like to work with your hands, 
you've gor two advantages over people 
who work at a desk. 

First, you’re likely to end the day with 
a smile on your face rather than a knot in 
your stomach. Because you can see the re- 
sults of your work right in front of you. 
Real. Satisfying. It's good to be able to say, 
"I built that...] fixed that... I made that hap 
pen" And to walk away from the job with 
no doubts about it or yourself. 

Second, when you consider how tech* 
nologically complex our life has become, 
with cars, appliances, and factories full of 



ing fields wherr ICS concentrates its training. 

As an ICS student, you study at home, 
on your own schedule. You waste no time 
traveling to and from class. And you never 
have to miss a paycheck. 

ButyouYe never alone. Skilled instruc- 
tors are always ready to he! p you. 

I f you ever have doubts or problems or 
just want to calk to an instructor, you can 
call ICS from anywhere in the coni mental 
United States or Canada using our special 
toll-free Pial-a-Qucstion* service. 

Since 1890, mill ions of men and women 
around the world luve Earned to ICS for 
career training. 

More than 70 of 
America's largest 100 
corporations iinclud- 
ing Gulf Oil, Bethlehem 
Steel, Ufcstinghouse and 
3MI- use ICS (raining for 
[licit own employees. 

No one can promise 
success, but if you uuwf 
more— more money, 
more security, more day- 
to-day satisfaction and 
more future — our free 
Career Booklet and free 
Demonstration Lesson 
can help you get started 
in the right direction. Just 
check the box next to the 



machinery —all in need 

of maintenance — you 
realize that America 
cannot do without her 
skilled craftsmen, repair- 
men, and mechanics. And 
it’s satisfying to know 
you're needed and ap- 
pretfated- 

Why do we tell you 
this? We’re ICS, Inter- 
national Correspondence 
Schools. And while we 
can't guarantee you a job 
—no school can do that— 
we can give you the first- 
rate training you need, 
especially if you’re inter- 
ested in one o i the grow- 
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field that interests you most and mail the 
postpaid raid today. There's no obligation. 

A lot of Americans these days are aller- 
gic to dirt under their fingernails. 

That means more opportunity for 
those ol us who aren’t. Remember, it's your 
life. You might as well nuke the most of it. 



[ht. g 

CHECH, DELOW FOfl. A FREE 
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SOLUTIONS FOR MECHANICAL HEADACHES 



CAR CLINIC 




BY MORT SCHULTZ 



Book of knowledge 

My 1975 Chevrolet Nova is equipped 
with an eigh t -cylinder, 2-liter en- 
gine with electronic ignition . ft in 
also “equipped" with a chronic mis- 
fire from day one that no one has 
been able to cure. When taking off 
from a dead stop, the engine misses 
and coughs back through the car- 
buretor. At crowing speed, the ear 
performs like a champ* We've done 
thorough tune- ups, but no success. 
What do you suggest? — Bill Wilson* 
Middletown* Hi 

If the engine is set according to 
the book, Bill, the first thing I would 
do is regap the sparkplugs, The book 
calls for a gap of .OtiO in,, but we've 
been finding that where misfire oc- 
curs a reduction of this gap to .045 
in. will eliminate the misfire. 

However, if the condition persists, 
I would switch to a hotter plug than 



the one recommended in the book. 
The suggested plug is R44TX ('AO. 
I would switch to R46TX, Gap the 
plug to .060 in., but if misfire doesn't 
stop, reduce gap to ,045 in. 

If the trouble doesn't clear up af- 
ter experimenting with sparkplugs, 
then I would look for a breakdown 
in sparkplug wiring. A switch to new 
cables may help. 

My answer assumes, Rill, that in 
performing your "thorough tune- 
ups" you have made certain that the 
carburetor accelerator pump is func- 



tioning properly, the carburetor air 
cleaner is seated squarely and is 
sealing, and there are no vacuum 
leaks. Any of these conditions could 
cause misfire. 

Salty tale 

The EGR system in my 1.97.? Mav- 
erick Grabber with 302-cu.-in. engine 
has been a headache, Before f got 
wise* l ruined two valve- mounting 
spacers and gaskets. Now l check 
and clean out the hole in the EGR 
valve, mounting spacer every two 
weeks. Always, 1 “spoon” out V% 
ounce of a substance that looks like 
wet salt. If it is allowed to accumu- 
late , thin substance clogs the large 
hole that enters the intake manifold, 
rousing the spacer to burn out. How- 
ever* the job is getting to be a drag , 
and I'd like to know if there's a way 
to avoid having to do it this often,— 



Michael S. Gresko, Huntingdon W- 
tcy, Pa. 

The substance that looks like wet 
salt has been identified as Lead halide 
compound Head salts). Deposits are 
associated with the use of leaded 
gasoline. According to an official of 
the Ford Motor Co., its Improved 
Combustion c 1MCO t emission-con- 
trol systems on I a ter- model curs that 
are required to use unleaded fuel 
'do not indicate any buildup of these 
deposits," 

The only way you are going to 



keep such deposits from forming, 
Mike, is to switch to unleaded gas. 
If you don't do this, frequent main- 
tenance will be required, but 1 do 
think you're overreacting. You should 
not have to clean the ay stem every 
two weeks. Once every six months is 
more Like it. 

Uncomfortable clutch 

/ recently bought a 1973 Toyota 
Corolla, and Pm experiencing an im- 
eomfortable feeling with its five- 
speed transmission* Whenever I up- 
shift from first to second gear , if 
feels as if the synchronizer ring is 
shot. ,4?f a. result* I fear that 1 will 
strip the gears* There is no problem 
when Vm downshifting. My dealer 
advises that this is characteristic of 
the car , because the synchronizer 
ring is too small W/mf cun be done, 
if anything f — -Rainer Soeknon (ad- 
dress not given) 

I disagree with your dealer re- 
garding the makeup of this trans- 
mission, which is a sound unit. 
However, dutch adjustment is criti- 
cal and also unique. Normally, 
clutches are adjusted for a free play 
of a 4 to I inch. With the Toyota, you 
should adjust for a free play of I 
to inches. This will do away with 
the feeling of weakness, which is 
brought on by the the double-clutch- 
ing effect that reduced free play 
provides. 

Some like t! hot 

Since purchasing my 1973 Dodge 
Monaco, I've been having a problem 
starting the engine when it's cold , / 
have to depress the gas pedal at least 
fire times and sometimes 10 before 
the engine kicks off. If stays at lea* 
idle for 20 tu 30 seconds before rev- 
ring up to fast idle . After the engine 
warms up, ymi couldn't ask for a 
better running car. The dealer, whom 
I've visited more times than / can 
count* has rebuilt the Holley two- 
barrel carburetor twice. Phase ad- 
vise.- — Michael Haday. Gloucester, 
N, J, 

Okay, Mike, here's the way to 
tackle the problem. Do each step at 
a time and test to see if the trouble 
clears up before you proceed: 

■ Make sure the choke linkage, abaft 

(Please Join io pago 47} 





Six slops to gasket-replacement success 

Here are six Important steps to keep in mind when re- 
placing rubber valve cover gaskets: 1* Use only a fast- 
drying adhesive, which is specially formulated for gasket 
installation. 2. Apply adhesive sparingly, in thin dabs. Use 
Just enough to keep the gasket In place. Gaskets are designed 
to seal on their own. 3. Apply adhesive to melal surfaces only- 
no) lo the gasket. 4 . Test the gasket for slippage 

before installing the cover using light finger 
pressure (illustration). If the gasket slides, 
don't install the cover, Walt. Premature 
tightening can cause the gasket to slide- 
slip when tbs cover is installed. 5. Avoid 
overtightening. Torque to manufacturer 
specification only. Overtightening will result 
In distortion and impair the gasket's ability 
to seal. B, The quality of the job depends 
on the quality of installation. A gasket is no 
better than the job done by the person in- 
valve- crivF r d'afikET staffing it. 
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POPULAR MECHANICS 



TASTE THE GOOD TIMES. 




Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 




Raleigh's good time gifts. Get this original 
7ippo tighter with Raleigh coupons, the 
vatua btc extra on every pack. See over 
L0OG Raleigh gifts, writs? for yutir free Gift 
Catalog? Box 12 r Louisville* KY 402Q1. 



You’ll remember Raleigh. The genuine tobacco flavor. The valuable gift coupons. 



Filter Kings, 1G mg. "tar." 1 .1 mg. nicotine? Longs* 1? mg. "tar." 1 2 mg. nicotine. av. per cigarette FTC Report Apr. 76 



: ftinytCo 





A primary reason for inaccurate ignition finning ties 
with failure to disconnect and plug off the line to the distributor vacuum 
advance. Most manufacturer Initial Ignition liming specifications are based 
on having the tine disconnected and plugged. Failure to do this can result 
m a deviation from specs by 1CJ* to 20 15 on the retarded side. A golf tee 
(illustration} makes 0 great plug. 



CAR CLINIC 
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itkI related parts aren't bent and 
nw'vo freely. 

■ Make sure the fast idle cam isn't 
i rent and jamming in its housing. 

* Make sure the air-cleaner gasket 
is seated right We've found ears 
where. gaskets were sticking out and 
actually blocking the operation of 
tin? choke. 

■ Make sure the carburetor air horn 
is not warped by laying a straight- 
L’dvr across the top of the carburetor 
and cheeking the center, if the 
center is higher than the edges, the 
:iir horn is warped and should come 
i>tT for repair or replacement. 
I important : The primary cause of air- 
horn war page is overtightening 
the air-cteaner wingnut 

• Make sure the fast idle speed is 
right on. With the engine warmed up 
oid the fast idle screw on the second 
Highest step of the cam, the engine 
should rev at 1 *>00-2000 rpm. 

■ See that the carburetor float is set 
right. The fact that the carburetor 
has, been rebuilt is no guarantee. The 
setting is measured between the top 
of the float and the float stop. If 
your car has a SOG-cu.-in. engine, 



float travel should be .250 in. If you 
have a lOO-cu.-in. engine, travel 
should be .280 in. 

TeNing it like II is 

Recently, due to accidental break a ye 
of the plastic front plate or escutch- 
eon i mi the heater fadreonditioner 
control unit of my 1974 Pinto, J had 
to buy the entire control unit assem- 
bly rpart No. D^FZ-lSSSOt. Instead, 
of paying a couple of bucks for a 
simple part. I had to pay $Aik.U for a 
complex atisntibly t did not need. H is 
something akin to needing u front 



tire and htiriny to buy the whole 
front end. This senna to nte to be 
either n classic case of design stn- 
p id > f y or m <t rket i n a c u. pid it {/. T h an kn 
for let tiny me sound off. — Clyde S , 
Any el, Colonial Beach. Va, 

You've given me a great idea, 
Clyde, If I can get cooperation from 
readers of Car Clinic, we can start 
a "sound off' department. If yob 
have a complaint about your cur or 
anything automotive, write tne, but 
on top of the letter add the words 
"sound off.’’ 

If your letter is printed, the com- 
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Pack Jamaica in a 2 cube. 

Slide 1 ’uIh 1 ™ Cartiidges are the efficient, 
space saving way to store the slides of vow 
favorite subjects. -lb slides fit in one 2 iueh 
cartridge, So you can store IMO slides in I lie same 
spare conventional round trays will store 811. 

And at one-third (he cost! 

Slide Cube™ Pmji'dors offer you feaiui es 
like remote control, zoom lenses, eon ven ienl 
storage lids, and more. 

Sir ymn dealei soon and take advantage of 
the I Sell A Howell "Switch "n Swap’ offei Well 
trade all ymn bulky round trays foi compact 
Slide Cube Cartridges* when you l>uy youi 
Slide Calx- Projector. So gel picking, 

BHme I x * 
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pan y or agency involved will be given 
the opportunity to reply. In thia way, 
a rapport can be established between 
you and the manufacturer of your 
car or automotive equipment. The 
result, Fm sure, will make for better 
understanding. 

Regarding your gripe, Clyde, here 
is what Ford has to say: 

‘‘During the middle of the 1974 
model year, the material of that par- 
ticular assembly was changed to a 
polycarbonate which is much strong- 
er and will pot break nearly as easi- 
ly. In addition, for the 1975 model 
year there were new service proced- 
ures established which enabled that 
assembly to be replaced ill separate 
components. As of 1975, the particu- 
lar part would coat $22455. 

“It is significant to- note concern- 
ing this type of problem that we try 
to design assemblies in the most effi- 
cient manner possible to meet the 
majority of anticipated instances of 
replacement. While it is true that the 
manufacture of one-piece units is 
less expensive, there are other con- 
siderations as welt. The more multi- 
piece assemblies we carry, the more 
parts that have to be manufactured, 
cataloged, stored and eventually dis- 
carded as they become obsolete. In 



the long run, the customer would 
have to pay more. However, we con- 
stantly are working on new designs 
and testing new materials which will 
result in lower replacement costs for 
our customers/* 

Live and learn 

Hey, Mori, your August 1971 , f Car 
Clinic had a tetter from Andrew 
Weinstein of Flushing, AM"., regard- 
ing the possibility of contaminated 
automatic transmisBion ft a id remain- 
inn ih ff t r<ms m minx ion after the fiat r 
is drained and the fitter in changed . 
The ear in a 1973 QldnmobUe Cut fat rs. 
With your permission , me would tike 
to pass on to your readers the method 
we use when fluid is contaminated. 

Wh e n re mac irty the t ra as m imi on 
ail pa tt . we inspect the bottom of the 
pan for signs of metal filings or 
dutch composition. If there ore none, 
we a&tHPHf the transmisaimt is me- 
chanically sound. The next step is 
to replace the fitter and oil-pan yav- 
ket With the oil pan in pfa.ee, add 
four quarts of fluid, hut do not staid 
the engine. Re more the. return oil 
line from the oil cooler in the radi- 
ator, and install n suitable fitting and 
hose to direct, fluid into u drain pan. 

Start the engine, and the contami- 



nated fluid wilt be pumped from the 
torque concenter and oil cooler into 
the drain pan. It is important to con- 
tinue to add new fluid to the trans- 
mission as the old fluid is pumped 
out. When clean fluid appears in the 
drain pan, shut off the engine, re- 
connect at! lines and fill the trans- 
mi salon to the proper level. 

We find that this method requires 
about two quarts in addition to the 
rtf purity of the transmission, ,4 per- 
son must tie careful not to confuse 
natural darkening of De.rruii II with 
burning of the fluid. Of course, if an 
apprecittbcl amount of metal filing 
or clutch composition is detected dur- 
ing inspection of the oil pan , the 
transmission should be repaired *■ — 
Paul Arthur and Brian Campbell, 
tut to mot ice instructors, Iowa Lakes 
Community Colteye, Emmetsburg, 
Iowa 

My thanks, gentlemen. * + * 



GOT A PROBLEM WITH YOUfl CAFt? 
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You’ve made your mark. 
Now make your Bradley GT. 



Make it with the Bradley GT sports car kit. The sleek, classic 
Bradley GT is custom-designed for assembly on a Volkswagen 
chassis. So you enjoy the economy and dependability that 
comes from the world s most popular compact , . , and the style 
and performance that comes from the world s finest car kit 
You've made your own 



mark, Isn't it time to make 
your own sports car? 
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Send H 00 tor brochure or S7 00 lor Assembly Miunyjn write lo 
BRADLEY 76*69 VMfb Avy SO iflinfl MN S5«5 



BRADLEY. Aulontotiv* Drvruon D< Tfvw Corporation, Oapl Phi 
'W Wayhmaien Aw* SO . Edina 5S*35 

Cj Send >i 00 tar brochure Or □ ST 00 for AW*mWy Manual 

Mam* Ag* 
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City StHe Zip 

ftg Phujri* [ j Hama Phonaj J_ 



This Assembly Manual und Bradley may be charged to your 

SankAmsncflrd. 
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Limited oiler... 



Buy a Solid Sidle Apache... 
get a Johnson CB radio free. 



Get on the road with Apache, and 
get on the air with the all new Johnson 
f<?1 CB radio This compact, 23 -chan- 
net transcerver is □ 515995 retail value. 
And it's yours free when you buy any 
1977 Solid State Apache. 

Johnson is the automatic OB. You get 
great performance without fussing 
with unnecessary knobs and switches. 

Above all. your free CB comes with 
a new Solid State Apache, the folding 
tidier with the solid features of a travel 
trailer 

fold il down and it tows with a min- 
imum of weight and wind resistance 
Open it up and you enjoy the comfort 
and protection of Apache's exclusive 
Solid State construction sold waits 
and insulated roof of rugged ABS. the 



space-age material so tough it's used 
to make football helmets. 

It's got tinted sliding windows. ICO 
Plus a spacious Interior with big beds, 
full kitchen, and much more. 




Don't wart this valuable offer expires 
March 31. 1977 See your parlidpaling 
Apache dealer today and get the 
best travel deal on the map 1 

Far a free Apache catalog, wnrle 
Vesley Company: Box 1011, Lapeer. 
Mich 4 644*. 
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Your motorcycle: 

Do-it-yourself overdrive 




With a motorcycle 

it's easy to setecl 
lhe gearing you wan! 
— ali you do ia 
change sp roc kc is. IF 
you’re into hill 
climbs or competition 
events fas shown 
at left), you can run 
with 3 lower ratio 
lor belter perform- 
ance. If ypu want 
luel economy and 
longer engine 1 |le, 
just set up with a 
higher raito. 



O n a motorcycle, changing gear 
ratio is as simple as changing 
a sprocket, You can go to a lower 
overall ratio to blast off the line* or 
higher to baby your machine. Rut 
before you start switching sprockets, 
you should know more about them 
and your chain. 

Unlike shaft-drive motorcycles 
which have vital working parts pro- 
tected, most chain drives operate in 
adverse conditions of moisture and 
dirt. 

In operation, the chain makes a 
continuous circuit between the 
driven rear- wheel sprocket and the 
smaller, driving front sprocket called 
the countershaft. You might think 
that the chain travels around these 
sprockets in a circular path. Jt would 
—if it were flexible like a drive bell 
But it doesn't. 

Jerky chain 

A chain is composed of indexible 
links which are hinged together. 
This results In a jerky movement 
as the links change direction and 
speed while going around the 
sprocket— a phenomenon known as 
rfr orduf action. This becomes mure 
severe as sprocket size gets smaller, 
putting more stress oil the chain and 
sprocket teeth. Each tooth on a driv* 
ing sprocket is basically a Sever as 
it engages the chain ami pulls it 
around the sprocket. The fewer the 
teeth, the more load each must bear. 

Two other conditions exist that 
make life unpleasant for your chain. 
As the links move around the 
sprocket, the outer areas must cover 
more distance in the same time as 
the inner areas* Which means the 
outer portion of the chain is travel- 
ing faster than the inner area re- 



sulting in a centrifugal force that 
tries to throw the chain off the 
sprocket. The faster the chain speeds, 
the greater the centrifugal force. 

Also, as the chain comes around 
the sprocket, it wants to continue 
in a circular motion. But it’s pulled 
in a relatively straight line toward 
the other sprocket, Thu end result 
is a chain that appeal's to do the 
Bunny Hop, Watuei and Bump at 
the same time. The smaller the 
sprocket, the stronger this total ef- 
fect. 

Load rating 

Surprisingly, changing sprocket 
size also affects the load rating of 
a given chain. The rating is based 
on a ID-tooth drive sprocket. Run- 
ning the chain on u larger 21 -tooth 
drive sprocket increases the chain's 
load rating 10 percent. Reducing lhe 
size of this sprocket dee rouses the 
chain's load rating. Fifteen teeth 
is the minimum number you should 
have on a drive sprocket although 
17 is recommended. 

The driven, or rear- wheel sprocket, 
should have no more than 70 teeth. 
Unlike a small driving sprocket, a 
large rear- wheel sprocket won’t at- 
cel e rate chain wear. What happens 
is that Lhe more worn links there 
arc wrapping themselves around a 
large sprocket, the greater the ten- 
dency for the chain to try to climb 
the sprocket teeth. All this pressure 
near the apex of the teeth will cause 
them to ’'bend 1 ' or hook. This situa- 
tion is aggravated as the chain t>e- 
Comes worn. Trying to compensate 
for a worn chain by increasing its 
tension beyond normal limits will 
only accelerate chain and sprocket 
wear. 



Changing sprocket size is one of 
the simplest ways to get quicker 
acceleration, more power at lower 
speeds for 2-up -plus-baggage tour- 
ing or better gas mileage. Many 
motorcycles will respond to modest 
sprocket swapping* up or down In 
ratio without engine modifications 
for a change in power characteris- 
tics, Going to a lower overall ratio 
produces higher engine revolutions 
for a given road speed— thus, more 
power. Higher gearing produces the 
opposite effect, A slower-turning en- 
gine will help your mileage and pro- 
long engine life. 

Changing cither front or rear 
sprocket will alter your overall gear- 
ing, dust bear in mind that you don't 
want to drop below 16 or 17 teeth 
on the front sprocket. Going to a 
rear sprocket having three mure 
teeth will give you the same ratio 
as using a front sprocket having ntt? 
lew tooth. 

When replacing sprockets, try to 
use one with an odd number of 
teeth . For sum c reason* g proc kets 
with an even number of teeth tend 
to wear more unevenly. 

To determine the ratio between 
a pair of sprockets, simply divide 
the number of teeth on the driving 
i front) sprocket into the n umber of 
teeth on the driven {rear) sprocket. 
If, for example, the front sprocket 
has 26 teeth and the rear 48, the 
final-drive ratio is 2,4:1, For over- 
all gear ratio, you determine the 
primary-drive ratio (figured in the 
same manner ns the final-drive 
ratio > and multiply it by Lhe filial- 
1 1 ri ve ra t ia — C7 iff Grv m t j r 



RATIOS FOR SPROCKET COMBINATIONS 
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Chrysler announces the oil-new. 
all-American "Chrysler 300" with 
the first two major patents in the 
stern drive industry in years. 

When Chrysler engineers 
designed the "300:' they incorpo- 
rated into it all pro very best stern 
drive features ever invented. 
Refined them. And then, added 
to them! 

Patented Steering System 

The ”300 H introduces a husky 
"inverted yoke" steer mg suspen- 
sion system that noticeably lessens 
steering torque, giving amazingly 
easy control at oil speeds, 



Patented Self-Energizing Dutch 

Incredibly compact and light- 
weight, the "300's" patented seif- 
energizing dutch makes aft shifting 
surprisingly smooth with no noisy 
jolts when It IS engaged 

And that's not all. The “300" lower 
unit was thoroughly tested in one of 
the world's few compu tenconl rol ! ed 
water lest tunnels. The unit cuts 
turbulence and cavitation to 
practically nothing at high speeds 

Rus. the "300 s big capacity, 
advance-design exhaust located 
above the cavitation plale in- 
creases top speed Significantly 
increases reverse thrust. Makes 
steering easy on quick take-offs 



The "300" i$ precision- m v ™ 
with five proved-dependable 
Chrysler qualify powerplants; the 
265. 240 or 195 hp. gas and Ifre 

130 or 105 hp, diesel. If accommo- 
dates ail standard stern drive 
controls and can replace com- 
petitive stem drives with a simple 
reshaping of transom cut-out,. 

The "Chrysler 300" Stern Drive, 
One more reason why Chrysler 
keeps on earning its reputation as 
the pacesetter in modern marine 
power, 

Far more informaNon contact: 
Marine Or vision. Chrysler Corpora- 
tion , P,Q , Box 1 , M arysvl II e, M 1 , 48040, 
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A lifetime of engineering. 
For the time of your Life. 
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New challenge on the Grand Prix circuit: 

What's behind those 
four little wheels? 

The six-wheel Formula One racer is fast 
and furious, and has proven itself in only one 
season . . . but if s still funny-1 ookingt 

by Bill Hartford 

AUTO EDITOR 



T he Grand Prix circus had come 
full circle and was hack iu the 
United States for the next to the last 
race of the "76 season. Five hours at 
!>5 and I was at the Glen again. 

In Watkins Glen, N.Y,, everyone 
is a race fan — at least once a year. 
Even the street signs are in the 
shape of little race cars. But they 
hark back to the glorious daya when 
the cars roared through the streets 
and in no way do the signs resemble 
today's Formula One cars with their 
wings and wide tires , . . and none 
of them are in the shajje of a stx- 
whcel ear! 

Six wheels ♦ « , for a Grand Prix 
car — the most sophisticated and ex- 
otic of all racing machines? The 
front four wheels looked even smaller 
than I remembered them when I first 
saw the car at the Swedish Grand 
Prix, There, Ken Tyrrell's two driv- 
ers stole the show: Jody Scheckter 
and Patrick Depailler, one-two in the 
race, beamed on the winners' circle 
while Niki Lauda was last to swig 




Noting la on th* tin -wheeler (above!, 
you can see details; mounting liny, 10- 
inch wheels is easy for Tyrrell team's 
mechanic. At top: Jody Scheckter speeds 
to victory al the 76 Swedish Grand Prix. 



the champagne — he was third, James 
Hunt, destined to win the 1976 
World Driving Championship from 
Lauda in Japan by u a ingle point, 
was fifth and at that time still way 
behind Niki in points. 

Hut now it waa the Glen, and race 
day broke clear and cold after days 
of rain. The hills around the circuit 
were thick with fans, all watching, 
waiting for 2G cars to thunder into 
view all bunched and battling for 
that No, 1 slut. From the chicane at 
the esses I could hear the start 
Within seconds Scheckter was snap- 
ping the six-wheeler around the 
striped curbing and leading the pack 
up the hid. After some dueling, 
though. Hunt took the lead and kept 
it Jody collected six points for a 
second-place finish. That made it 49 
for the season . Pepailler, in the 
second six- wheeler, finished out of 
the points. In Japan* however, the 
last GP of '76, he finished second, 
drafting Mario Andretti a tap down 
as the pair passed the checkered 
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Designed by Derek G a rdner , Welded by 

Ken Tyrrell 1 and sponsored by Etf, the 
six-wtieef Grand Prix cars carried Jody 
S cheekier and Patrick Depailler to third 
and fourth-place finishes for the 1976 
World Driving Championship. 




(lag , He wound up with 3D points for 
the season, fourth in the drivers 
stand Inga. 

What it nil adds up to is an ex- 
traordinary performance for a new 
GP car in its first year of competi- 
tion, The whole idea started with 
Derek Gardner, the racing car de- 
signer for the Tyrrell team. What he 
wanted to do was improve the aerody- 
namics by lowering the front profile 
in order to reduce turbulence and 
drag anti be faster on the straights. 
You can do that by using smaller 
wheels, but how do you maintain the 
necessary cornering force in the 
front? Simple: four wheels instead 
of two. Their size was determined by 
specifying the same degree of road- 
holding that two larger wheels would 
provide. 



Chuckles turned to cheers 



Gardner designed a car that had 
fans chuckling early in the season, 
but cheering as it started finishing 



in the money. It didn't even take 
long to sort out the problems unique 
to the six-wheel design. Front-end 
geometry and suspension— a double 
wishbone— was easy enough, the 
only variable being the track angle 
for the two sets of wheels. Very little 
difference is felt by the driver 
whether the angle is the same or 
whether the car runs with the front 
set of wheels turning slightly more 
than the rear set, as shown by angles 
A and E on the opposite page. 

Steering required some attention. 
With four small tires there's more 



self-aligning torque and It took some 
testing by Scheckter and Depailler 
to arrive at the best steering ratio 
i which is quite high but preferred 
by both, drivers). Drakes are venti- 
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Operation of tha four Front 
steering wheels Is deceptively 
Simple, The steering reck turns the 
front set of wheels in Ihe conventional 
by means of the Front track rods, 
Allaehed to the rear of the hub carriers, 
however, are the slave track rods which 
are connected to tho front ends of tho 
ball cranks that pivot as shown at 
right. Attached to the other end of the 
belt cranks are the rear track rods 
They are attached to the hub carriers 
of tho rear sot of wheels to lurn Iherrt. 
In turni, Ihe front wheels turn slightly 
farther than the rears [track angle 
A less than angle 6). Suspension is a 
conventional double wishbone setup. 
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luted discs nn truth nets of front 
wheels, ua .shown ubovt\ and were 
perfect :irf they ram? off the drawing 
board— no reworking of balance, dis- 
placement or pedal effort needed. 

The relatively short wheelhaae 
r wheel base a, actually!) aids ti • lower 
the eh r* n polar moment of inertia, 
dimply, this term refers to the ease 
or difficulty with which a race car 
'of any vehicle) can be made to 
change direction — either by a steer- 
ing input, ur by hitting a bump or 
taking a side wind. Top high a polar 
moment and the car's a atone, too 
low ami it's excessively tw itchy. The 
curly project car was too twitchy 
rpre i-r-'i fo WJ 
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Jenner 
designs a 



The Olympic decathlon winner and world record 
holder tells how to stay in shape— plus how 
he trained for his gold medal performance. 



by Mike McClintock 

HOME AND SHOP EDITOR 

W | hat's your New Year'* resolu- 
tion 7 Every January I, mil- 
lions of Americans solemnly vow In 
remove excess inches from their bod* 
ies, Half nil hour is reserved each 
evening for stt-upa, push-ups and 
jogging, but somehow, after a few 
short i lays of aching muscles. the res- 
olution fades. Well, ho tv's how to get 
land keep: u shape-up habit. 

I'M went hv Bruce Jenner, world 
record holder and Olympic gold 
medalist in the decathlon, for expert 
advice nn keeping the wlimlo family 
in tfhlipe— and having fun while do- 
ing it, Hr uce's training philosophy 
dts right in with this goat, “One 
reason I was able to keep training 



day in and day nut was that I really 
enjoyed it. Even though I’m retired 
from competition. I still work nut 
every day,” 

The room we planned with Bruce 
is small and simple enough to be a 
reasonable renovation project. Once 
you set it up, your family will enjoy 
Using it every day. 

Too much, too soon 

About the biggest mistake you can 
make in to set up a crushing schedule 
of exercises and jump right into 
them. Your body (and your mind i 
isn't ready for the shock. 

Tip Nu, 1 1 Start your shape-up 
program with a shot t series of W w/de 
exercises. Jiruee says consistency is 
the key to getting in shape, “Just 
walking up and down the stairs ' or 
10 times is good for you— as long as 



you do Et every night, Granted, it'll 
lake you a few months to see results 
if that’s jdl you do. but, even a simple 
routine trill get you in shape. 

You can sneak yourself into a 
shape-up program by making an ex- 
ercise out "f some routine you do 
daily. Whether it's picking up mail 
or cooking dinner, you can find a 
minute to jog ”i0 steps in place or 
lift a frying pan over your head 10 
times. It may sound silly, but if you 
dn ii regularly you'll start feeling 
and looking better, So don't start 
January 1 with r>0 sit-ups - your 
stomach won't like it. 

Although Bruce went through 
specific exercises for each of the 10 
decathlon events, he also trained for 
general conditioning ami stamina. 

Tip No. 2; Bruce told us that “for 
general conditioning, do t/tart' of 
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1/2" WALLBO ARD 

5HAPE-UP ROOM PLAN 

PM't plan {10x15 ft.) is small enough to fit into a corner 
of your basement, but big enough to hold the features 
recommended by Bruce. Among them are a padded floor (we 
used indoor/ out do or carpeting), an exercise bench, Isokln* 
otic machines, barbells, a mirror and a radio. 



2 X 3 FRAMING 
AGAINST BLOCK 



OPEN EXERCISE 
AREA WITH PM 
BENCH FOLDED 
UP ON WALL 



(LAG INTO 
F IRST 2 
ST U OS | 



wall-to-wall 

INDOOH 

OUTDOOR 

CARPET 



20 * 40" 

VENT WINDOW 



PM T s sh*pe*up room 

You donH need a lot of building 
experience to set up your own exer- 
cise room, PM'a plan <10x15 ft.) is 
easy to build and will fit nicely into 
a corner of your basement (see page 
119 for construction details i 1 Here 
are guidelines Bruce gave us on how 
to set up your room and enjoy it. 

■ Keep it at a comfortable temper- 
ature. It should have some ventila- 
tion, but doesn't need special heating 
or ai reconditioning. 

■ The floor should be resilient — 



Low baseman I calling 

(typical in many new 
homos) is no drawback. 
Even if you're as tail as 
Bruce {G-fool-2 and 190 
I be,), you can adapt the 
way he did by lifting 
from a silting position. 
For general conditioning, 
he advises a lot of bar 
motion covering many 
exercises, with a low 
weight total on the bar. 
Don’t strain muscles by 
trying a few b>g Hits, 

For decal hi on, building 
strength was not enough, 
Bruce also trained for 
speed, stamina and quick 
explosion with an arsenal 
of exercises. Long dally 
routines developed 1 arm 
muscles known only to 
professors of anatomy. 



JANUARY 1977 



NEW^ 

2*4 

WALL 



END TABLE 
AND RADIO 



FOUNDATION 

WALL 



BARBELLS 



20 X 40" 

VENT WINDOW 



2 * $■ FOLD- UP 
FLOOR MATS 



PM p halos, Harry Hartman 

something nasty t rather than a little 
of something tough” You'll be more 
likely to stick to your exercises if 
you can do them at home. If you rely 
on jogging to keep in shape, a few 
weeks of bad winter weather can put 
ft crimp in your conditioning. 



EQUIPMENT 

AREA 



ISOKINETIC 

MACHINERY 



FMl FOLD UP 
BENCH 



T k G'B" 
MIRROR 




working out on a concrete floor will 
be hard on your feel. PM'b pta 
citllsi for indoor outdoor ewrpetlng 
to cushion your feet and make the 
room look attractive. Bruce told tin, 
'“A padded Hour in fine as long aa 
it's firm — you shouldn't sink into 
it." 

■ You should have an exercise 
bench. You can use It fur bench 
presses, sit-ups, squat-lifts and 
other exercises. FM’h bench is sim- 
ple and iii expensive to build. The 
whole assembly is hinged to e& wall 
so you can fold it out of the woy t 
You can leave the legs lucked up 
and fold the bench down to the llnnr 
for Inclined sit- ups. 

■ A barbell set is a good investment. 
For overall conditioning, Brin e sitys. 




The heawy-duly wall allaehment (see [he 
details shown below! lei a you lolfl the 
bench up and out of the way. 




A Idn. loam pad is wrapped with a layer 
of Waugahyde lo moke a comlorlable. 
long ■lasting rind aiiractive benchtop 



N AUG A HYDE COVER 
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lh«r frame guild (he top separately. 

Screws through mo c teats secure H 
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Staying in shape 

Squil lift* strengthen a lot at muscles 
simultaneously. Standing, load the bat 
on your shoulders and balance it with 
your hands. Send your knees (head 
and shoulders erect) until you touch 
the bench seat, Return to standing. 



Overhead preate* can be made from a 
sitting position. A barbell set (like 
the one that PM used from Sears — 
about $40) i$ a valuable workout 
tool, Start with a low weight total 
and work your way up gradually. 






Specialized gym equipment is not 

essential, but isokinetic devices (like 
the one shown above) are good for 
all ages. Bruce suggested the mir- 
ror and the radio. They'll make your 
room more attractive and more fun, 



Sit-up* are a crucial part of staying in 
shape. Bruce says, "Sit-ups are really 
essential. They strengthen your stomach 



and your lower back." For the best re- 
sults. you should hook your feet under- 
neath the bar and bend your knees. 




"The idea here is not to lift a lot of 
weight, but to carry some weight 
through a range of motion. That's a 
lot more interesting than repetitive 
bench presses, 1 ’ Don't try for a big 
lift right off. Always warm up with 
some jogging in place or calisthenics. 
■ For family fitness, isokinetic ex- 



ercises are ideal, PM tried one iso- 
kinetic device (Mini-Gym, made by 
Mini-Gym, Inc., Box 266, Indepen- 
dence, Mo. 64051 L You tension your 
muscles by pulling on a counter- 
weighted rope. The resistance will 
depend on how hard you pull, so 

fwrn 1 fo page r rfr; 
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Bruce attracts crowds, especially kids. 
They tried all the gym equipment, 
stared in amazement a l muscles In 
his arms, and respectfully whispered, 
’ He's the be&i athlete m the world/ 






Streamlined ski-strut fairing 
and lower lines are latest 
look for Bombardier's grange 
M&lo-Ski Sortie and yellow 
RV i rotary valve and liquid- 
cooled) Ski-Doo models. 



Newest 
machine 
forsnow 

Wider tracks, slicker styles, softer 
shocks and liquid or air-cooted 
engine options are 77 snowgo features. 



by Bill McKeown 

OUTDOORS EDITOR 
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F ewer make* with more improve- 
ments- — that's the snowmobile 
story again this year. The 100 manu- 
facturers of a few winters ago have 
narrowed down to leas than 10, and 
the survivors are introducing a va- 
riety of hot machines for fun in the 
cold. 

Most models are quieter 

Practically all new models are now 
down to moderate noise levels testing 
out at 78 dK at 50 feet at full throt- 
tle, considerably less than many 
trucks and motorcycles. New trails 
are also being extended back country 
to keep drivers away from road 
hazards, residential areas and pri- 
vate property. The problems of motor 
racket, trespassing and reckless oper- 
ation are being tackled by owners, 
clubs and the industry. Now if the 
weatherman could just be persuaded 
to provide enough of the white. 

More options 

A horsepower rate has not de- 
veloped in the snowgo field since 
most machines deliver sufficient 
speed already, but more builders are 
offering liquid-cooled, free-air and 
fan-cooled engines. Liquid cooling is 
reported to supply more even and 
controlled engine temperatures over 
conditions ranging from warm melt- 
ing slush lo subzero storms. 

Outboard makers drop out 

Outboard motor companies have 
dropped out of the snowmo sweep - 
stakes, but Arctic Cat, Kki-Doo and 
Moto-Ski, John Deere, Kawasaki 
Sno-Jetj, Massey- Ferguson, Polaris, 
Scorpion, SkirouLe and Yamaha will 
be skimming the snow fields this 
year, * * * 



Kawasaki, now selling 
Sin o- Jet snowmobiles, 
expects soon lo offer 
Kawasaki machines too. 
Snp-Jets are available 
in iwo family Astro 
models and two high- 
performance SST units. 



Largest line still comes 
from Ski-Doo with the 
11 models at felt and 
addiiional hioh- 



Bull Whip rotary-valve liquid -coo I ad 
competition machine by Scorpion 
{right) is newest of ID models. 



PolffNs Elecira {below) 
features wide 18-rnch 
drive track New liquld- 
cooled TX-L tops 1 1 - 
machine Polaris fine. 



Seven models, from new lightweight 
250-cc Enticer up lo SRX 440 slock 
racer (above) are in 'll Yamaha line. 



John Deere, with a rugged reputation 
from cross-country marathons, has 
liquid-cooled 440 Liquifire 
(left) r plus five more models. 
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Medium-price speakers 
offer top-value sound 

PM tests 8 speakers in the price range that gives you the 
the most for your money — plus 2 less-expensive alternates. 



by Hans Fantel 





AS-1373, $1 SO 
m , V1 . $149 

3. Ad^ervl. J140 

4. Acoustic. Research 
AR M S16D 

5. Polk 7, £129 

6. Rpcilllnear 2. $169 

7 Haijorrwn HB-12QV Si 5*0 
8. Herman UB-8CV, £fld 
9 Smaller Advent SS& 

10. Pioneof MPW-40, 
about £1 SD 



au othing but the best” is a bust if you 
fH want the moat for your money in 
loudspeakers. If you’re a canny shopper, 
you ran pick speakers sounding: like 

the beat at a fraction of the price, In coal 
performance ratio, the best of the meili urn- 
priced speakers are far bettei' bargains 
than the all-oklt best. 

With this in mind, PM checked nut right 
such speakers selling for to $1(10 each. 

We found there's nothing 
middling about these niiddle- 
bracket models. As a group, 
they put out first-rate sound, 
satisfying even highly de- 
manding listeners. Improve- 
ment beyond this perform- 
ance level — regardless of cost 
- — will be surprisingly slight, 
except in low-baas perform- 
ance below 35 Hz or so. ( And 
those frequencies don't oc- 
cur on record all that fre- 
quently*} 

These “middle-class’' speak- 
ers differ in several import- 
ant ways from the small- bud- 
get speakers we tested just a 
year ago (page fib, Jan, ’76k 
Here's how: 

• Their larger woofers en- 
able them to reach lower fre- 
quencies and pump out hefty 
baas down to about 35 Hz. 

■ Their heavier magnets let 
them handle higher power levels without 
overload distortion. 

■ Their more sophisticated tweeters give 
them better treble dispersion, fanning the 
highs out evenly to just about every part 
of the room. 



Test methods 

Judging speakers is partly subjective, 
becaii se tech n Jen I specs a] on e don ’ t r e i. s 1 1 ■ 
describe the character of their sound. 
That's why, as in previous speaker tests, 
we pooled the opinions of several experi- 
enced listeners. Aside from myself, the 
listening panel Included Ivan Berger, PM'* 
electronics editor, and Christopher Green- 
leaf, who* as a restorer of pipe organs, re- 
builder of pianos* and recording engineer, 
has a pair of unforgiving ears. The three 
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of us agreed on the following cri- 
term for judging speaker quality; 

■ Clarity— the ability to render irn- 
blurred sound, even in full orches- 
tration played at high volume. 

■ Lark of coloration — letting in- 
struments and voices emerge with 
their natural tone color, rather than 
striving for artificial brilliance, 

■ Versatility— the ability to sound 
natural and convincing with differ- 
ent types of music: symphony or- 
chestra, small chamber groups, jazz 
combos, operatic and pop singers. 

Technically, the test setup con- 
sisted of Pioneer's excellent and in- 
expensive PL-1 1 2D turntable, fitted 
with Share's new, super wide-range 
M24H cartridge, and a Yamaha BOO 
amplifier, notable for its extremely 
low distortion. The amplifier's; out- 
put wan fed into zt speaker com- 
parator (made by Advent ) , which 
permitted instant A-H switching be- 
tween any pair of speakers in the 
test group, with all speakers matched 
in sound volume, regardless of dif- 
ferences in their efficiency. 

This level -matching is vital for 
fair comparison, since the louder of 
two speakers will always xettn to 
sound better, regardless of its true 
merit. That's especially true if the 
difference in volume is just a frac- 
tion of a decibel, too small to be con- 
sciously noticed. 

Our teat room was about 18 by 25 
feet, with plaster walls and a rug, 
approximating the acoustics of a 
typical living room. Since speakers 
gain added bass when they’re near a 
wall or floor,, all were raised to book- 
shelf height and were placed as- 
symetrieally so that the speakers 
closest to the wall on one side of the 
room would be farthest from it on 
the other. 

How they sound 

First the good news: Al] eight 
speakers tested sounded remarkably 
good, not a single dud among them. 
As u group, they had good-to-exc el- 
lent bass and lucid highs, even at 




Test setup Included Pioneer turntable 
(ileft), Yamaha Amplifier (righ-i) and Ad- 
vent speaker comparator (under amplifier). 




Avid 101 had extra Iweeters firing left 
and right for more spacious sound. For 
floor use only; it won't fit bookshelves. 



high power levels, resulting in ex- 
cellent definition of voices and in- 
struments. Their similarities were 
more striking than their differences; 
but if you listened carefully, each 
speaker’s individual character was 
quite noticeable. 

It took a bit of argument before 
our panel could settle firmly on two 
favorites: the Pioneer HPM-40 

(about $150.) and the Advent ($140), 
(The Advent hsis no model number 
— it's just known as the "big" Ad- 
vent to distinguish it from the small- 
er Advent 2 and ‘'Smaller Advent."" f 
Both speakers sounded fine with all 
kinds of music* from classical to 
rock. They have deep but tightly con- 
trolled bass (no phony boomi, 
smooth highs, and sound that stays 
clear even at triple forte. 

Yet there were subtle differences 
between them. The Advent produced 
a slightly mure blended, unified and 
somewhat more subdued sound. The 
Pioneer, by contrast, sounded more 
dramatic and immediate, Its mid- 
bass tones (the cello's lower range, 
for example) had more weight, and 
there was more impact at the top. 

The Heath AS-1873 ($1501, the 
only speaker in this group to come in 
kit form, is also definitely of top 
rank, Jts bass is honest, without a 
trace of false boom, its treble is 
sweet and evenly spread by its dome 
tweeter. In fact, the Heath is so 
good that you just aren't aware of 
any particular characteristics. (If 
you take its tweeter control down a 



notch at 10.000 Ha, its sound is 
practically indistinguishable from 
the Pioneer,} Putting this speaker 
together from a kit took about six 
hours and required no special skill 
except the ability to read the in- 
structions and follow them exactly. 

The Polk Audio Model 7 ($129) 
came next in the panel’s preference. 
Its sound is so well balanced that 
you're not aware of any special base 
or treble characteristics and* like 
the other speakers mentioned so far, 
it sounded well with any kind of 
music. This wasn't quite true of the 
remaining speakers in the group. 

Hock sound or classical? 

The question of whether a speaker 
should be designed for a particular 
type of music has been debated by 
audio engineers for many years. One 
group of designers favors a natural* 
unobtrusive sound, while another 
group likes to put a little extra 
oomph in the bass, and maybe a bit 
of sizzle up on top. Listeners with 
classical tastes generally prefer the 




Hegeman tweeter has an aluminum cone 
(or stiffness (1o avoid break-up distortion) 
without high mass and inertia. 



first kind of sound; rockers and jazz 
buffs groove more on the latter, more 
flamboyant kind. In our group of 
speakers, though the differences 
were slight, tendencies in both di- 
rections were apparent. 

The Acoustic Research AR-14 
($16tU and Rectilinear 2 ($169) 
definitely fit the classical pattern: 
The sound is all there, but nothing 
shouts at you. The overall quality Is 
restrained, and this kind of balance 
works beautifully for the sound 
texture of a classical orchestra. You 
can listen to these speakers for a 
long time without tiring of their 
sound. As one panel member put it, 
"They don't come on big but they 
stay with you." 

A trace more on the somcally 
flashy side were the Hegeman 120V 
($150) and the Avid 101. ($149} 
The Hegeman rolls out a huge bass, 
with an obvious hump in the lower 
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Pioneer tweeter Is unique, piezoelectric 
type. Plastic half-cylinder shown here 
Ilexes with signal to produce sound 



part of its response curve. Yet 
though the buss is emphasized p it is 
not boomy, because resonances Eire 
carefully held in cheek. The result 
will appeal to those who like a solid 
bottom to their music, especially 
since the Hege man's special alumi- 
num-cone tweeters produce a bright 
top end, well matched to this speak- 
ers' "big” sound. 

The Avid is the only speaker in 
this group that's not designed for 
bookshelf mounting (though the 
others can also stand on the floor >. 
It’s n vertical square column with 
three tweeters near the top: One 
faces forward, while the others shoot 
the treble out both sides to create 
an "ambience effect" through multi- 
ple reflections from the walls. 

The result is exceptionally spaci- 
ous sound. However, the side-firing 
tweeters make the Avid sensitive to 
where it's placed in the room; un- 
less it's in just the right spot for a 
particular room, the highs may get 
jumbled by the multiple reflections, 
causing phase interference and a 
loss of clarity. Rut if properly placed, 
these speakers produce the kind of 
"'big" sound that appeals to many 
rock Eind ja.ii fans even if it may not 
quite suit some classical listeners. 

Design details 

Several of the speakers tested fea- 
ture new and unusual design con- 
cepts. Pioneer, for example, uses a 
new principle fur the super -tweeter 
that handles the uppermost frequen- 
cy range. This tweeter consists of a 
curved plastic film coated with an 
ultrathin aluminum film with pie- 
zoelectric properties — that is, it ex- 
pands and contracts in response to 
the electrical audio signal applied 
to it. and this movement produces 
sound. There are no moving parts 
except the thin film itself — hence 
there’s a minimum of moving mass 



and inertia. This accounts for the 
Pioneer's exceptionally clear highs, 
and its crisp transient response, 
which adds impact to drum -beats, 
plucked strings and other sonic de- 
tails, The otherwise conventional 
cones of the Pioneer's tweeter and 
woofer incorporate carbon fibers, for 
added stiffness without added mass. 

The Hegeman's snappy transients 
come in part from the unusual alum- 
inum cones of its two tweeters; an 
aluminum insert in the woofer aids 
dispersion of the upper middle fre- 
quencies. 

The Polk speaker owes its excep- 
tional low-frequency smoothness 
partly to u passive bass radiator cone 
that isn't driven electrically by the 
amplifier. Instead, the cone is ener- 
gised by the hack pressure in the 
cabinet from the real woofer, which 
is amplifier-driven. The passive cone 




Heath "control panel " showed frequency 
curves for mid-range and tweeter con- 
trols. had separate fuses for each driver. 



smooths out low- frequency reson- 
ances, Polk also provides an angled 
stand that tilts their bookshelf 
speaker slightly upward, to optimize 
sound distribution when it's mounted 
down at floor level. 

Speakers in this group tend to use 
either sealed, acoustic-suspension 
enclosures for smoother low baas, or 
vented enclosures for greater effici- 
ency. i The Ft) Ik’s passive radiator 
design is actually a variant on the 
vented box , ) 

Efficiency has nothing to do with 
the quality of sound produced; it 
merely tells how loud a sound the 
speaker puts out for each watt of 
signal it receives from Lbe amplifier. 
An amplifier output of 20 watts per 
channel suffices for any speaker in 
this group, so unless you have a very 
skimpy amplifier, efficiency needn't 
be a major concern. If it is, though, 
the Avid was the most efficient of the 
group, followed by the Rectilinear, 
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Polk, Hegeman, AR, Advent, Pioneer 
and Heath, in that order. 

Most speakers in this group are 
two-way systems, with woofers han- 
dling the low frequencies and tweet- 
ers handling the highs. Heath and 
Pioneer are the only three-way 
systems, each with its own approach: 
Pioneer splits off the uppermost 
highs n0-2fi kHzJ for its super- 
tweeter. Heath divides the spectrum 
differently, feeding frequencies be- 
tween 000 and 3 000 IIz to a separate, 
4 Vc-inch mid-range driver. Assign- 
ing the mid-range energy to a sepa- 
rate driver gives the lleathkit by far 
the greatest power- handling capacity 
of the group; it will take program 
output from amplifiers rated as high 
as 200 watts per channel, without 
risk of damage. 

Class warfare 

Our final comparison was deliber- 
ately unfair. We matched the top 
models in this medium -price group 
against the best of the budget speak- 
ers we tested in last January's is "sue, 
to hear just. what the more expensive 
class of speakers give you for the 
extra money . 

Just as we'd expected all along, 
the more expensive speakers had 
deeper bass and greater power-han- 
dling capacity. Rut in the treble 
clarity and dispersion, the two stand- 
out budget speakers ( the Advent 2- 
W, 4174, and Hegeman HB-80V, $81 1 
were practically equal to their more 
ex pen s t ve eou nte r pa rts . 

Listeners who can do without the 
lowest frequencies, and who don't 
play their music bud, can save a 
chunk of money by opting for the 
smaller speakers. Rut cmr listening 
panel felt that the bigger speakers’ 
extra lows and their easy sound when 
the musicians really cut loose tin 
make a big difference— and in our 
opinion, at least, are worth the ex'ra 
cost. * + * 



WHERE TO WRITE FOR 
INFORMATION 

Acoustic Research, 10 American Dr., 
Norwood, Mass. 02Q62 

Advent, 195 Albany St., 

Cambridge, Mass. 02139 

Avid, 10 Tripps Lane. 

East Providence, R.l. 02914 

Heath, Benton Harbor, Mich. 49022 

Hegeman, 555 Prospect St., 

East Orange, N.J, 07017 

Pioneer, 176 Commerce Hd., 
Moonachie, N.J. 07074 

PolK, 4900 Wetheiedville Rd., 
Baltimore, Md. 21207 

Rectilinear, 107 Bruckner fllvd., 
Bronx, NT. 10454 
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Treasure finder with claim stake 

Meial detector for treasure hunters has 
a search coil allowing a prospector to 
mark the exact spot oF a find with a 
"tee" that's Inserted Inlo the ground 
through a slot. The accurate "claim" 
marker is said to reduce probing and 
digging, Three models ofler a variety of 
features Including a waterproof case for 
stream-bed searching. Prices range from 
about 150 to $230. Treasure Sensor Corp. 
4215 McEwen Rd,, Dallas, Tex. 75Z4Q, 




Chain mail for truck liras 

Heavy-duty trucks operating in a Swiss 
cement quarry ran through tires In only 
500 hours of use, the tread being 
chopped to ribbons by sharp-edged 
rocks. Now the tires wear flexible chain- 
mail armor that provides a I ace work of 
Steel mesh over the tread surface, ah 
lowing liras to ride over razor-sharp 
rocks without slashing the rubber. Trucks 
equipped with the Erlau chains, shown 
al a recent Hanover, Germany, fair, have 
survived 12.000 hours without damage, 



Solar reflective glass 
for summer comfort 

The same bronze-tinted glass used in 
skyscrapers now comes in V* and ] 'i*- 
ineh heat-reflecting panes for single or 
multiple glazing in home windows and 
doers (below). The 14 -inch Solarcool 
pane transmits 60 percent less solar heat 
than clear glass, reducing aircondition- 
ing cooling load. It cuts out 30 percent 
of ultraviolet light — cause of fabric and 
carpet fading. Visible light is reduced 
7-0 percent, shading the interior from 
bright sun. The removable Solarccol 
panels can be replaced in wlnler by 
clear storm sash to let in light and 
warmth. PPG Industries. Inc., One Gate- 
way Center. Pittsburgh, Pa. 15222- 





Ten-ineh power miierbox 
makes quick angle cuts 

Easier operation, greater stability and 
less operator fatigue are claimed tor 
this new self-powered mlterbox run by a 
powerful 1 -hp gear-drive motor. A trig- 
ger- release miter-pivot handle and lock, 
operated by one hand, permits fast, 
smooth miter angle selections up to 47 
in either direction. There are also five 
positive precision slops at 0 22Vz 4 and 
45 lo lhe right or left. Another feature 
of the power tool is an automatic brake. 
A higher pivot point on the arm, lower 
canter of gravity, and an open handle 
are said to elfow easy operation wilh 
either hand. A lock-off switch prevents 
accidental slarls and insures against use 
by unauthorized persons. A removable 
blade guard permits quick blade chang- 
ing, About $240 at retail outlets handling 
Black 4 Decker DsWeli tools. 




Compact bore-sight does it without a shot 

When your scope points one way and barrel another, me usual solution is to head 
lor I he nearest gunnery range Wow a. "Cross Preset Bore Sighter" allows sight- 
ing-in anyplace, including your den or family room, without firing a shot. The unit 
consists of a simple, pocket-size device with a socket .into which the muzzle of the 
gun Is inserted. An artificial target attaches lo lop. then unif is preset to the 
rifle's bore and scope selling for quick checks. Kil price for specific rifles is 
ebou* $40 from Siefoo Enterprises, 17030 S E Lincoln St, Portland, Ore, 97£33- 
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R eturn with us now tn those thrilling days of yester- 
year, when radio listeners crouched over crystal 
sets, black headphones damped over their ears, as they 
adjusted a H, cat*s whisker' 1 and a coil in the hopes of 
hearing one of the few stations then on the air. 

Rut don’t laugh, Recause those crystal sets, simple 
as they were (any child could build one — and most boy a 
did > T were forerunners, in their way, of today’s solid- 
state radios. In fact, you can build one today around a 
modern, so lid-state crystal diode. 

You’ve certainly heard about those crystal sets of 
yosteryearj but you may never have realised exactly 
what they were. They were very popular, though, back 
when, radio (and FM> were young — 
first because vacuum tubes hadn’t 
been invented yet, then later 
because tubes were scarce and 
terribly expensive, and also 
because the batteries to 



run tube sets were a further nuisance and a further — 
and constant — expense. 

The ingredients of a crystal set were — and remain — 
simplicity itself: There’s nothing to one but a coil, 
a variable condenser, a crystal and a headset, plus a 
long, plain wire as an antenna. 

Just for fun, and to rehear the kind of reception 
that our fathers and grandfathers heard, try building 
a crystal set, Using inexpensive, store-bought parts, 
you can build this receiver for about $5. 

You'll be surprised at the purity of its tone, too. 
Since the crystal set has no amplification, no tubes and 
no transistors, its distortion is just about aero. Voices 
and music sound pure. 

However, it has its drawbacks. Since there's 
no amplification of the incoming signal, the 
set is not too gensitive—it can only receive 
strong signals from powerful or nearby 
stations. And since it has but a single 



Build a 
crystal set- 
the original 
solid-state 
radio 



by Conrad Miller 



tuned circuit and no intermediate-frequency (i.f.) 
amplifier to act me a filter, it'a u selective — it has a 
hard time separating signals from different nearby 
st&tiona unless their frequencies are quite far apart. 

But we can forgive its weaknesses. After all, it uses 
no power, has no batteries, no tubes or integrated 
circuits, so there’s nothing to wear out, and no expense 
beyond the original cost of building it. 

The crystal set’s theory of operation is as simple as 
its construction i The coil and condenser together make 
a tuned circuit that resonates within the broadcast 
band. The diode acts as a detector, rectifying the signal 
to strip off the radio-frequency carrier and leave only 
the audio information. The schematic shows how little 
there is to it. Hooked up as shown and attached to a 
Jong antenna and a good ground, the set should pull in 
several stations. 

They used to call It a ‘cat s whisker 7 

In the good old days, the coil would have been hand- 
wound, and the detector w r ould have been an open crys- 
tal of galena, touched lightly by a fine wire called a 
4 'cat's whisker,” Since open galena crystals are hard 
to find these [lays, we opted for a modern germanium 
diode (1N34 or similar), costing about a quarter. But 
that'a the only modern part of the set. 

We did roll our own coil, the good, old-fashioned way. 
Our coil form was a Diamond Crystal salt box, (which 
seemed appropriate K Salt or oatmeal boxes were stan- 
dard ingredients of crystal acts, and any round box or 
cardboard tube of 3 14 -inch diameter will do. But avoid 
boxes or tubes with metal ends or end rings. 

The coil is basically one piece, tapped at both ends 
and in the middle. The primary portion comprises 14 
turns of No, 24 AWG enameled wire, and the secondary 
takes 24 turns. Both coils are tightly wound, with no 
space between turns or between the primary and secon- 
dary windings. Use Scotch tape to hold the windings 
in place. 

The precise number of turns on the primary winding 



isn’t critical. But the number of turns on the secondary 
determines what part of the broadcast band the set will 
receive. Test your coil in your set. Should the rig 
receive only stations toward the bottom of the AM band 
(550 kHz), remove a few secondary turns as required 
to receive the entire band. When the coil assembly 
works to your satisfaction, you might want to apply 
a coat of varnish, or spray it with clear Krylon, 

Hand-wound coil is best 

If you don't want to wind your own coil, you can use 
a factory-made broadcast-band antenna coil or ferrite 
loop stick of about 240 microhenries inductance, such 
as a Miller No. 2001 antenna coil (about $2-84). But 
the signal is much louder with the hand-wound, salt-box 
coil than with the commercial one (which, frankly, 
delighted us). 

The variable tuning condenser should have a value 
of about 365 picofarads (pF> — a standard value — such 
as Calectrc’a No. A 1-227 or Radio Shack's No, 272-1344. 

The headphones must be high-impedance types — 2000 
ohms or more— not hi-fi headphones, which are typically 

8 ohms, and rarely more than 600. We used a Saxon No. 
285, priced at ¥3.35; you could also use Cannon BA-2 
(Lafayette 40 P 81071, *4,15) or BA-5 (40 P 81097, 
$4,70) or Lafeyette's lightweight, stethoscope-type 

09 P 25504 ($2,59) . 

A Fong antenna is a must 

One more thing m essential: « good, long antenna, 
the longer the better. 50 feet is about the minimum, 
100 feet is very good, and 150 or 200 feet is great. String 
the antenna between buildings, poles or trees and bring 
a lead-in to the set. Since the antenna could attract 
lightning, it’s a good idea to provide a lightning 
arrester* or to ground the lead-in wire to a water pipe 
when you're not listening to the set. 

A good ground connection is also required: Attach 
the ground to a water pipe or radiator, keeping the lead 
ax short as practicable, * * * 
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Radio-controlled mini-chopper rescues mountaineers 

Only four feet Song, a scale-model helicopter, electronically controlled from (he 
ground, is a working aircraft especially designed for Japanese police, lit is used 
in rescues, carrying lines to climbers stranded on rock ledges or remote places 
inaccessible to full-scale craft. It also mounts cameras for aerial photography. 




Wipe-on varnish saves time 

Brush marks, runs and "missed” areas 
are said to be eliminated with a clear 
phenolic resin varnish lhal can be ap- 
plied to furnElure and olher interior sur- 
faces (except floors) with o lint less cloth 
instead of a brush. What's more, the 
wipe-on technique requires less lime 
and produces a more even finish. The 
varnish dries to a hard, semigloss finish 
I hat I he makers claim is resistant to 
Spills from hot or cold water, alcohol and 
most other liquids used around the 
house. Called Wlpe-cn ZAR r the new 
varni&h is available at most hardware and 
paint stores. United disunite Labora- 
tories, Box 70, Scranton, Pa, 1&501. 



Pressurized can alarm system 

Burglars or fires are detected by a 
system that uses a pressurized sensing 
line, Burglar alarm is triggered by a 
window or door being opened, causing 
energy stored in a power cell to blast a 
1t9-decibel trumpet. Fire alarm involves 
meial heal (uses In strategic locations, 
' Knightguard" Is made by John Weil 
Co., 1770 Lexington Ave., New York, 
NY. 10024. 





Power-out wort'l stop the dock 

When power kicks oft in a storm, the 
clock in Ihis new electronic digital clock- 
radio doesn't — thanks to a "power re- 
serve" feature that keeps the clock cir- 
cuit working up to four hours in a power 
failure. Though the digits disappear, a 
rechargeable battery keeps the clock cir- 
cuit going. When power returns, the dig- 
its reappear. A flashing light signals that 
a time-set button must ba pushed to re- 
set the circuit. Three models in Zenith's 
1977 tine, available ihrough most radio 
retail stores, range in price from about 
$50 to $100. 




Water* jel skimmer for two 

Only lift feet long overall and feel 
wide, a hot new two-seater wafer jet is 
so highly maneuverable she can be spun 
around in her own length at full speed. 
The boat, called the ' Meteor,'" j$ fiber- 
glass in a monccoque construction— a 
water-jet version of the Seafire power- 
boat. She is rammed through and over 
the water by a W7-CC twin-cylinder 
fiotax two-stroke, water-cooled engine 
that develops 40 tip. As indicated by 
the lop photo above, there are no 
projections beneath the hull that can 
be damaged. Buitt in Britain by Alma- 
rine. Ltd., the craft is available in Amer- 
ica from KMS Marine, Krause Rd., 
Edwardsburg, Mich. 491 1 2. 
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Popular Mechanics uns started in 
1902, ay ear before nian flew 
in a powered plane, 67 years 
beforernan landed on the moon. 
Sincel902, the ways iveworkand 
Iwehavebeetidrastically 




identij 
past 

75 years thatlieahead. 



W hat were the most significant 
inventions and discoveries 
over Ihe past 75 years? What major 
developments can we look to in the 
future? 

The editors o\ Popular Mechanic* 
put these questions to a panel of 
experts Some respondents restrict- 
ed their views to their own field; 
some cast an eye over the entire 
spectrum of science, technology 
and industry, Whatever their ap- 
proach. all contributed thought- 
provoking papers to the "forum" 
Created to mark the 75th anniversary 
of the founding of PW. 

One of ihe first contributions to 
reach the editor s desk was that of 
Dr Morris Fiahbein, the well-known 
writer editor and spokesman lor 
organ lied medicine. The Popular 
Mechanics staff notes with sadness 
that he died at age 67 while this 
editorial was in preparation. 

PM editors also chose significant 
inventions, discoveries and events 
of the past 75 years, Their choices 
appear below ihe experts' views 



Harold C. Urey 

A u n+wtity toacbdf tor 
trutny yekfr Dr iittty 
N wuftfml tfu f 1934 Untie! 

in etMnrwUry top 

wor* in ftm*Y fcKtfroo^ 111 



T he iiTi|Krrtmnt dixcoveri« of !he (ant 
7ft yea m are tho*e of th* quantum 
theory by Max fMunck and the iif*- 
I’ovtfry of relativity by Albert Kinutein. 
K,<), Lawrence'* development of the 
cyclotron and Otto Hahn end Use 
Meitner'* dinenvary of Hmmoii were 
very important experimental!, « i entitle 
a ml tnRineerinfr developments. The 
ftiirhu* Up the moon end Mars were 
the culmination of en enormoue enici- 
nm ri n« development during the pant 
75 year*. 

There have been uutatamllnff din- 
covericj in chemistry and biology > A 
most important discovery in biochem- 
istry wan made by J D* Watson and 
F, H, C. Crlek In the development of 
the irierhaiusin by which deoxyribonu- 
cleic add (UNA | carries the ioheri- 
Ijiru-v characteristic* in animal*. 

My prediction* of the future are pot 
definite, ami arm perhopu dineou raxing 
I hope thi« la not true. Possibly aolonee 
and engineering are goiujr to fflve u* 
niuru trouble in the future. 

The nuclear bombs, In particular, 
ure very r lightening, and,, up Ho the 
present time, we have prepared a 
method of destroying all civilisation 
and [w rliup.K the human rare, possibly 
the great fright from these bomba will 
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Anally induce people to be more care- 
ful with them. 

We are trying to do things by 
modifying the genes which might, if 
applied to people, make difficulties. 
We also hear reports that we will 
cure old age ami peoplo will live 
twice ad long, thus increasing a popu- 
lation that is growing too rapidly all 
over the world. 



Glenn T* Seaborg 

Format chairman of 
tfm Alomto Energy 
GOnrmteJPQrt, Os Se&botg 
shared ifta 155 f Noboi 
Prim in chemistry, 

Ho is b co-discoverer 
d t several ataments, 

I would identify the key developments 
in the field of nuclear science as 
follows: 

1* Discovery of radioactivity by 
Becquerel in 1896. 

2, Discovery of polonium and radi- 
um by the Curies in 1898. 

3, The conception of the nuclear 
atom by Rutherford in 1911. 

4. The first nuclear transmutation 
effected by Rutherford in 1010, 

5, The first nuclear transmutation 
by artificial means by Cockcroft and 
Walton in 1930, 

tl. The invention of the cyclotron 

by Lawrence in 1929-39. 

7. The discovery of artificial radio- 
activity by the Curie-Joliots in 1934. 

8, The discovery of fission by Hahn 
and Sira asm atm in 1038. 

9. The synthesis and identification 
of the transuranium elements begin- 
ning in 1940. 

10, The first nuckuir chain reaction 
under the leadership of Fermi in 1042. 

I think that the most significant 
development in science and technology 
during the next 7b years will be in 
the general area of biology and bio- 
chemistry — possibilities include great 
advances in genetic engineering, the 
artificial creation of life, a significant 
slowing of the aging process, and a 
greater understanding of the function- 
ing of nerve and brain, leading to 
control of our memory. 




Harold E 
Edgeiion 

professor emeritus af 
Mil, Dr. Edgerion i rs 
host known tor iniwn^Orts 
m field of ss/ohoicopic 
high-speed photography. 

C ongratulations to Popular Mechan- 
ics magazine on attaining its 75th 
anniversary and best wishes for con- 
tinued success. 

The development of practical elec- 
tronic flash photography occurred dur- 
ing the past 40 years, which in well 
within your time bracket. True, there 
were much earlier applications of 
sparks for photography at a prior 
period. 

The flood of applications came just 
before World War II. Since then, the 
tempo has increased so that today 
electronic flash equipment is at work 
almost everywhere. 

The next 73 years will see many 
specialized uaes in science and indus- 
try of electronically produced flashes 
of light. 

I feel that such developments are 
necessary flue to the lack of ability 
of the human eye to to observe, 

or to evaluate everything or anything 
that operates quickly. 



Kendall, Hench and Reichatein. 

Next come the mind-controlling 
drugs beginning with the tranqui listers 
and proceeding to the mind-stimulating 
drugs; more recently, thorn 3 that have 
revolutionized psychiatry by enabling 
earlier discharge from institutions of 
patients whose mentality baa been dis- 
turbed by schizophrenia, manic-de- 
pression, and mood-changing drugs. 

There have been innumerable inves- 
tigations which can be grouped under 
the immunology of cancer, including 
those which make the outer edges of 
the cancer cells susceptible. Already, 
certain forms of cancer are yield ing- 
This includes a combination of cancer- 
static chemicals used, for instance, in 
leukemia. 

Perhaps the discovery moat to he 
anticipated in the next 2(1 years will 
be u chemical substance that can delay 
the changes brought about by aging 
in the brain and perhaps some specific, 
widely effective antiviral chemicals. 



Peter C, 
Goldmark 

An electronics etporl. 
Dr. Goldmark is well 
known tor his 
devotopme tu at ifro 
IP retard. 





Words 

Fishbeln, M.D. 

\fnler arto educator. Dr. 
Fishbein was long 
associated with the 
Journal ot the American 
Medical As&ft. 



I would aay that the outstanding 
developments of the l&at 75 years 
have been the vitamins, which were 
given that name in 1910; insulin 
around l9lS; liver extract, culmi- 
nating in vitamin Bi2 (for pernicious 
anemia) around 1920; Domagk's dis- 
covery of the sulpha drugs in 1030, 
and the antibiotics, beginning with 
penicillin and now including 20 Or 
more commonly used, by 1940; the 
discovery of cortisone in 193 ti by 



it's befitting that, on the 75th anni- 
I versary of Popular Mechamtk, wo 
assess the role that science and tech- 
nology have played in man’s develop- 
ment. Seventy-five years is virtually 
a record in the life of a magassine, 
yet these yeara represent almost half 
of the most crucial period in man's 
history during which he brought about 
the most radical changes in the world 
around him. 

I've tried in a single graph to illus- 
trate the impact of science and tech- 
nology over the past 10,000 years in 
terms of change. The horizontal sec- 
tion of the curve with the dashed 
extension* shows man’s physical, men- 
tal and behavorial development, which 
according to anthropologists have re- 
mained essentially constant during 
this period. 




Orville Wright (1903). 

First car— a Gobrofi-Bnllh 
— driven Over 100 mph 
m Belgium (t9D4|, 

Diode radio tub* trweruod 
by Fleming in Britain 
(190SF 

Agio »Tel> glass patented 
In Britain (1905) 

Einstein publisher 
Special Theory cl 
ftClollvJly” 1 1905) 

Firsi electric weahing 
machine — the Thor 
(1907J. 

Fir*l photocopier— the 
Recti graph — marketed In 
the United Stales (1907), 

First neon light displayed 

in Pari* (1910), 

Steel -aha Med golf club 
U.S .-patented 



IP# 








1902-1910 

First MCCeMlUl 
typewriter — flitch 
E to tick — marketed m 
United Via tea (1*92) 
Filar powered flight 



1911-1920 



BftW »ell- tlurter 
deilgnecl by Chariea 
Haltering, rjs mon Hr Bled 

titit) 

Gyrocompeaa mvertea by 
Bpenry 

X-ray lube invented by 
Coaiidge (1*13) 

Cellophane manufactured in 
Paris i t SI 3) 

Heterodyne radio receiver 
developed (1113]’ 

Asotrln marhelsd in 
labial form (1(1 5| 

First direct transatlantic 
telephone con versation - 
between Untied States and 
France |1Q15) 

First mol One dots i — 
produced by auto-Psd 



Co., New York (1 91 S). 
Maas spectroscope 
developed { 1 91 Ip. 
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The factors which were combined in 
the vertical axis are typical data re- 
flecting the developments in science 
and technology, such us population 
growth, life expectancy, power of 
explosives, speed of travel and energy 
use. 

But the sudden upturn of the curve, 
which occurred only during the last 
200 years, also indicates the alarming 
rate at which we arc consuming our 
irreplaceable resources. The extremely 
raj ud changes now pointing in h 
vertical direction were neither anti- 
cipated nor planned and the slow rates 
prevailing during most of man's his- 
tory did not equip us to cope with the 
critical stresses and strains that befell 
our civilization. 

Because our national resources are 
far from inexhaustible, the trend of 
this runaway curve must be stabilized. 

We should assess, in the most criti- 
cal way. where we are and where we 
are heading as a nation. 

Admittedly, it is difficult tu think 
no longer of America an a country 
of plenty. Since our birth, not only 
did our population multiply more than 
fiO-fold from the initial 1 million, hut 
our appetite for our eurth and en- 
vironmental resources multiplied as 
well. They are indeed being exhausted 
at a rate far higher than they can be 
replenished. 

But we bav^ hardly begun to put to 
use our human resources, which could 
reshape our way of life to create long- 
term stability without the loss of 
quality. 

To accomplish thift, it is urgent 
that we match our needs to our re- 
sources and redirect our scientific and 
our industrial strength toward this 
end. 



Frank Borman 

CfrrdJ executive officer 
01 Air fines 

Mr Borman r,nrr>,m ended 
SeflurtJ 7 flight and 
A potto fi. (fie first 
lunar orbital mrssipn 



T he 75th anniversary of Popular 
Mechanic* virtually coin cities with 
the first 75 years of aviEition. In 1 903 
the Wright Brothers conducted their 
successful experiment at Kitty Hawk, 
certainly the key that unlocked the 
future of aviation . 

Another major development came 
the following year, with the invention 
of red iutele phony. Although it was* to 
be years before aviation and radio 
became intertwined, there can be no 
doubt that the applications of sur- 
fnee-to-air and air-to-air radio voice 
transmissions represent a major 
breakthrough for aviation. 

Twenty years after the Wrights 
flew iheir fixed- wingj craft, Spanish 
aeronautical engineer Juan do la 
Cterva successfully tested his auto- 
gyro, n rotary- wing prototype of 
today's helicopters. 

The next major step forward in 
aviation history took place ip 1938, 
with the development and practical 
application of radar- Radio detects 
ing And Ranging device. Like many 
other developments, this tool was 
developed for wartime use, to be con- 
verted in peacetime as a key clement 
in safer, efficient air transportation. 

One year later, in IS? Ilf). Englishman 
Prank Whittle developed the first jet 
propulsion engine for pa we ring a full- 
size aircraft. While there have been 
numerous major revisions and im- 
provements on his initial concept, his 
achievement ranks as a major devel- 
opment in the aviation field. 

The final major development in the 
first To years of aviation occurred in 
1057 when the Russians successfully 
launched Sputnik I, and took the 
world into the Space Age. 

While the reader may rot agree 
with my selection of these six major 
Sfith century developments, I believe 
they represent unique, first genera- 




tion efforts which opened entire new 
fields of aviation endeavor. 

Looking 75 years ahead, about the 
only certainty is that even the wildest 
crystEil hall would produce understate- 
ment. underestimation, inadequacy. 
Today's scientific mind cannot foresee 
transportation systems at warp speeds 
using next week's science fiction for 
the next year's human accomplish- 
ment. 



Walter M, 

Schirra Jr. 

Retired Havy captain, 
tow executive of Johns* 

Manvilie Corp., Sc biff a 
commanded Gemini 6 and 
Apoifo 7 spacer flights. 

T o my mind, the key event that 
moved us from the age of aviation 
into the ago of space was the success- 
ful orbiting in IfifiT of the Russian 
Sputnik. There had been significant 
developments before that; tine early 
Chinese rockets, the work of Robert 
Goddard and the work by the Germans 
at Peene m unde. Though Sputnik was 
nothing more than a small beacon in 
the sky broadcasting a beeping tone 
at regular intervals, it bad a tremen- 
dous impact on all of us in aviation. 
I was in the Navy Test Pilot School 
at Patuxent River, Md. ( at the time 
and 1 recall thinking that 1 was finish- 
ing a teat report on an airplane that 
went about Mach ,95 {a little over 
700 mph) while overhead a small 
vehicle was circling the Earth at 
18.000 mph. 

After World War I, it took years 
to h ’sell” aviation to the world, but 
a tiny Sputnik sold, space to the world 
in one day. Our first manned (light 
was in 'til — I had orbited In ’ti2, '65 
and 'tin — and we had men on the moon 
by fi&. Those events were significant, 
but also inevitable. The most exciting 
event since then was landing the 
Vikings on Mara. These vehicles, 
carrying highly technical equipment, 
have demonstrated that we can send 
unmanned vehicles oil lengthy probes, 
land, do a job and communicate fiud- 




tuldiUlic toaster 
in yen ted (1918). 

All-metal plane, a Junker*, 
made hn Germany (1918). 

Flr*l nonstop transatlantic 
(light — from Newfoundland 

Id Ire land — by Cap!. 

John Afcock and Li, A rlhur 
W fvltorv Brown (1919), 

Flrtl inlsmatJonel 
airline gervlce penury™ 
between Pari* end 
Brussels (131 9). 

Factory-made radio set* 
lor home I is leu mg made 
by waiting house (1920). 

First succentul Might of 
gyroplane (autogyro) Fn 
Spam (1920), 

Flral ear — -a Due sen berg — 
lo be equipped with 
hydraulic brake* (1920)- 



1921-1930 

Insulin isolated Ivy Dr. 
Banting, Toronto (1921), 
First canned baby food. 
Rochet!**, N.Y. (1922). 
First electric windshield 
wipers produced (1923). 




Flral Laica camera 
made In Germany (1t2d). 
Dynamic loudspeaker 
developed (1924). 
Successful llring 44 
Hqutd-luel rockal by 
Robert Goddard (1929) 
Mechanical scanning TV 
eyelamt developed In 
Britain and Untied 
Steles f 1 926). 

Flrtl success! ul talking 
picture — The Jtti $mwt 
—shown (1927), 

Flrtl nonstop transatlantic 
10(0 (light — -by Cherle* 
Lindbergh (1927) 
Penicillin discovered by Dr 
Fleming, England (19291 
Cyclotron particle 
accelerator Invented by 
C O. Lawrence (19M) 



Flrtl Individual froien- 
fsod packs sold In Uni led 
Stele* (1939). 

1931-1940 

Eleclron microscope, 

Germany (1931), 

Electric razor invented 

(1931). 

First non si pp High) 
between Japan and United 
stile* by Clyde Pang born 
and Hugh Herndon (1931). 
Neutron discovered by 
Chadwick, England (1932). 
Radar developed In 
Germany (1933), 

First parking meters used 
in Oklahoma ( 1935), 
Cortisone developed (1936) 
Nylon developed by DU 
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inge back to Earth. 

In the years ahead, our exploration 
of the universe will have to be with 
unmanned vehicles, Man must be 
aware that it is not easy for us to 
leave this planet. To go some place 
else in the universe is, in fact, one 
difficult task. Traveling at the speed 
of light, it takes about 1.25 seconds 
to reach the moon, H minutes to reach 
the sun and 4.3 years to reach the 
next nearest star, So with that as a 
yardstick, many people tend to believe 
that you just don't go to many places 
— even with unmanned probes, 

Tn the foreseeable future, there may 
be more manned flights to the moon, 
and I think we'll definitely see larger 
space laboratories in Earth orbit. I 
hope that someday there will be a 
manned flight to Mara, But that would 
be well beyond the time frame of the 
next 5Q years. 



Henry Ford II 

Mr, ford is the grandson 
ot the 

pioneer He has been 
ffro ford Company's 
chief executive officer 
since )9<KJ 



I n 3902 when popular Mechanics wm 
just getting started and Pond Motor 
Company was still a year away from 
being founded, it would not have been 
possible to predict the developments 
in science and technology that the 
auto industry alone would produce in 
the next 7ii years. 

The growth of the United States 
during the past 75 years was made 
possible by the unprecedented con- 
venience, flexibility, comfort and low 
cost of motor vehicle transportation. 
You can't look buck within this time 
span without focusing on the Ford 
Model T, The “Tin Li z?.\ e" chugged 
into history on Oct. 1, IfiOS, and 
started a rural revolution. It became 
the symbol of low -cost, reliable trans- 
portation and is credited with putting 
the world on wheels, 

In 1913 and 15314, the moving assem- 
bly line was introduced into automo- 
tive industry and it started an indus- 




trial revolution. My grandfather 
reasoned that with each workman re- 
maining in one assigned place the 
automobile would take shape more 
quickly as it moved from section to 
section, and countless man-hours 
would be saved. Ho eventually saw 
Model Ts rolling off the assembly line 
at the rate of one every III seconds. 
The moving assembly line, with later 
refinements, pointed the way to mass 
production and mass distribution. 

In the same era, the $5 day started 
u social revolution. On Jan, 5. 1914. 
the Ford Motor Co, announced ek mini- 
mum wage of $5 a day for eight hours 
of work — more than double the exist- 
ing minimum rate for nine work 
hours. My grandfather felt that since 
it was then possible to build inexpen- 
sive earn in volume, more could be 
sold if employees could afford them. 
From $5 a day, the average U.S, 
hourly labor cost for our company 
rose to S10.9G per hour in 1975. 

The industry's early years also 
produced more than just automotive 
advances. In 1925, the Ford Tri-Motor 
airplane carried the first commercial 
airmail in the United States and whs 
used by the country’s first commercial 
airlines, Other historic highlights 
were the introduction of the Vtf engine 
and Detroit’s conversion, almost over- 
night, from peacetime to World War 
II wartime production. 

The most significant development in 
recent years has been the shift of 
forces governing our decisions from 
the marketplace to the political arena. 
Our greatest concern lies in the out- 
look for escalating government regu- 
lation, I am confident the auto 
business will survive in this atmos- 
phere, but 1/m not overly confident 
that more regulation can avoid un- 
necessary higher costs for customers. 

As for what technology can be ex- 
pected in the next 75 years in the 
transportation business, 1 cannot 
provide u definitive picture of the 
automobile and the automobile busi- 
ness over the next 20 years — much 
less for the more distant future. 

By 2952, however, 1 am sore that 
the form of our personal transporta- 
tion is certain to change dramatically, 



partially because of the potential of 
automotive electronics, But, changed 
though vehicles may be, I am reason- 
ably certain that personal transporta- 
tion bearing some resemblance to what 
we know" today will he in use, 



Margaret Mead 

A noted anthropologist 
Song associated wi'rh 
Columbia University, Or. 
Mead ra curator emethus, 
the Amoncan Mu<f eiji-rc o r 
Natuftof History. 



C ultural anthropology was just be- 
coming a sc i t:nce at the turn of the 
century', with its own research meth- 
ods as distinct from Eirmchair philoso- 
phizing on the basis of the reports of 
travelers and missionaries. The concept 
of culture, as human learned behavior 
transmitted by all l he members of a 
society to its children, and between 
adults of different societies (diffusion 
and acculturation), required Ways of 
recording ana te rial which could be re- 
analyzed by other scientist*. 

These methods have proceeded from 
the phonetically recorded verbatim 
text, sound recordings of speech and 
music, photographic, cinemagraphic 
and videotaped recordings. The de- 
velopment of theory has gone hand in 
ham) with instrumentation so that the 
better the instrumentation, the more 
human and inclusive the record be- 
came, in developing a human science 
dependent upon the cooperation be- 
tw r wn disciplined st lungers and co- 
operating natives, to produce u product 
which neither could produce alone. 




Roy D. Chapin Jr. 

Mt. Chapin, chairman of 
the board o t the American 
Motors C arp. f entered 
industry in 1§38 as o^r 
experimental engineer for 
Hudson Motor C$r Co. 




P opninr Mechanic# and American 
Motors in 1977 share one thing in 



Nile Dr Mcig's tumrirnu eriflliully , loan'd 3f* Iht March l.'TH 14-Ju* it Selmci, © *US[ Uft, 
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Ur Of. Jon ft* SalK (1964). 
Final nuclear auh, (h« 
HauUiuM. launched at 
Groton, Conn (194S) 
SpulrilK. Hr* t pr||flelfll 
inlollUffl, launched by 
R vtiK (IflT), 
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common — they both are observing 
their TFttb pimivenuirien. In Fact, the 
two orgunD-w trims were born scarcely 
a month apart. 

Over the 75 years that have passed 
since the first one-cylinder Rambler 
car was built in Kenosha, Wis., in Feb- 
ruary 1.902, American Motors and its 
forerunner companies have produced 
nearly 20 million passenger cars, com- 
mercial vehicles und trucks. We h*vo 
made numerous contributions to the 
growth of the industry. 

In the Hudson wo introduced one of 
the most successful, high- performing 
six-cylinder cars ever built; in the 
1922 Essex coach, we introduced the 
first low-priced closed car to be pro- 
duced in volume; in the Nash, we 
gave the automotive world frameless 
si n gl e- u n 1 1 const r uc lion , f res h -a i r h eat- 
ing and practical, low-cost condition- 
ing; in the modern Rambler, we in- 
t rod u.ced the fi rat com pac t car; in 
the Clremlin, we brought Out the first 
subcompact car, and in the Facer we 
introduced the industry's first wide 
small car. 

Importantly, over the yearn wo have 
pioneered in countless new idea* — nil 
part of a corporate '‘philosophy of dif- 
ference," under which we strive to of- 
fer the American motoring public a 
wider choice. 

As we move forward in serving the 
transportation needs of a growing and 
expanding America, 1 believe the most 
significant change we can look to will 
be the development of alternate 
sources of power to replace our de- 
pendence on fossil fuels. 

With Popular Mechanics, we face 
the future with confidence in our joint 
capacity to serve. 



Lee Wullf 

An o utitQQfs ■wirier 
■snd tefevisian producer, 
Mr, We rift is a design*! 
v at t is ft i n0 gear sod 
holds a number of 
war id fishing records. 



T he field of outdoor sports, particu- 
larly Hulling and hunting, has 1 



changed drastically during the period 
of Popular Mechanic** lifetime and 
mine, which happens to be only three 
years shorter. 

The mechanical changes are ex- 
tremely important and have changed 
the patterns of the sport. The main 
factor is transportation with the com- 
ing of outboard motors, autos and 
A TVs and airplanes. They've let uh 
spread out over the world to fish and 
hunt with a minimal effort. They've 
let us put fantastic pressure on the 
wildlife resources and caused both a 
dramatic reduction in the wildlife and ( 
or a change in its character. We now' 
control our wildlife much as we con- 
trol our cattle. It is semi wild, living 
in man's domain, under his control. 
Fishing and hunting are now prac- 
ticed, in some cases, under completely 
artificial conditions where the fish or 
game are rained to be killed or caught 
and placed in a semiwild area for 
harvest, 

Paralleling this change from com- 
pletely wild to semitamc has come a 
view of sport that it, like all our liv- 
ing problems, should be made simple, 
Wd have come to want instant success 
in our sport, just as we have instant 
success in the kitchen with a prepared 
cake-mix. There are still a lot of trap- 
pers and outdoorsnien today, but there 
are no Kit Carsons or Jim Bridgera, 
The sports have changed and so have 
the participants. They will never again 
be the same. 



Olin J. 

Stephens II 

A noted yacbf designer 
end navel architect, 
ktr. Stephans is a 
prmcipa I of Sparkman 
& Stephens, Inc. 

M y experience in yacht design be- 
gan in 1927 and the first boats 
built to Sparkman & Stephens plans 
came out in the spring of 1929. I have 
seen a good deal happen to sailing 
boats since then, but I do not think 
that the basic principles have changed. 
Major changes in detail have oc- 



curred everywhere. Today, the vast 
majority of new bouts are standard- 
ized and built in series. In the + &0s 
they were primarily + ‘one off,'* Then 
they were mainly built of wood or, 
when very targe, of steel. Today the 
standardized boats are nearly all fiber- 
glass while the one-offs a hi- nearly all 
aluminum. Fortunately, there are still 
a few wooden boats being built which, 
in the hands of the better builders, 
can be Works of art, but they are 
priced accordingly and are expensive 
to maintain. 

Equipment has changed almost more 
than the boats themselves. In the '3 Os, 
diesel engines were installed only in 
very large boats whereas today there 
arc relatively few inboard Installations 
which arc not diesels, I believe this ha* 
produced a great improvement in safe- 
ty, The biggest change of all may be 
in the widespread use of electronic 
equipment, largely for communication 
but al«o for warning as in the case of 
radar, navigation as in the case of 
loran and omni, and to measure per- 
formance as in the case of speedome- 
ters, anamomctcra and wind direction 
indicators. 

The designer 1 * approach has changed 
from the intuitive and the com- 
parative to the analytical and the 
quantitative. This direction was given 
by the late Prof. K.S.M. Davidson's 
work at Stevens Institute of Technolo- 
gy in the 1930s while the wide-spread 
use of the towing tank and the com- 
puter have led to the greatly expanded 
use of performance analysis and pre- 
diction in the yacht design offices. The 
application of such methods within the 
framework of new rating rules and 
under the pressure of intense racing 
has influenced design trends toward 
short ends, high freeboard and light 
hulls with keel and rudder appendages 
separated from each other, and each 
shaped for its specific function rather 
than as a part of the hull. 

Appearance, above and below the 
water, hsis changed greatly, especial- 
ly in the offshore racing field. 

While I consider most of these 
changes improvements, it goes without 
saying that there are many sailors 
who do not agree, + ★ * 





launched in Britain (1959). 
Laser developed at Hugh** 
Research Lab*. Wellbu 
Ci HI. (1360), 

First commlrciiliy mad* 
oral contraceptive 
marketed (1KC). 

1961-1970 

Fir*t manned spec* Might — 
orbit of Earth by Ru»sie't 
Yuri Gagarin (1991), 
Attrcnaul Alan Shepard 
m«Jr#* suborbRtl ffigm— 
flrsl American In apaca 
(1961). 

First Irantsllanilc TV 
iTantmiasion — Maine lo 
Cornwall. England (1992), 
O lias ars— qua si-stellar 
ndlo sources — discovered 




by U-S. a*tron*mar« 
(1983). 

First human heart 
transplant. Or, Christian 
Barnard. Cap* Town, 
South Africa (1987). 

First pulsar | pulsating alar) 



U'lenvered (1987). 
Boding 7*7- — first jumbo 
1*1— initial flight (1989). 
Apollo 11, Neat manned 
landing on moon (1969}. 

Video disc inlroducsd 

(1*70). 




1971-1977 

First flight of Brllish- 
French supersonic 
Concord* Jellies r (1971). 

Electronic digital walch 
Introduced (1977). 

Sky lab— America's firit 
space laboratory— 
launched from Kennedy 
Space Canter 
(1973), 

CAT scanning X-ray 
introduced (1973). 

Viking Lander* teach Wan 
in first search tor lit* 
on i hi I pinner by space 
probes (raveling 460 
million mil*; (1976). 

.Rollout of tint Qrtal ter 
in U.$. Space Shuttle 
Program (197E). 
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1902 

First electric sewing machine used 
motorized attachment made by Diehl 
to (it Singer foot-powered model*. 
True electrics came 20 years later, 



1902 

Runners replaced 
wheels on winter 
H 'velocipede." It used 
pedals and gears to 
drive spiked disc** 



1907 

"Runabouts" for rural mail- 
men brought PM forecasts of 
buggy like autos at $225 for all. 
First ones in '02 cost $1000 up. 



1902 

^'Twenty-strap sandals' 
of patent leather* 26 
inches high, were one- 
of-a-kind for famed 
actress Aura Held. 



1 90 G 

I 'mint Zeppeli TJU- f,„ 4 

" balloon" was the 
forerunner of 1000-foot 
airships built years later. 



1902 

Portable foghorn had a 
five-mile range, handle 
to pump bellows, no 
blowing, and came in a 
briefcase. 
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Phoney pony prods a winner 

'■'Arty FfcIsV" a 510,000 creation Of a har- 
ness feeing driver, is a replica of a 
quarter horse mounted in front of 
a sports car that shoves it along af a 
record speed of 2:07 on Wolverine 
Raceway in Detroit, The iricK is to coax 
Dominate, a feai two-year-old pacer, to 
belter the times the horse already has 
made by providing a competitor that, 
with a programmed accelerator always 
maim a ins a slight lead position. 





Flash of inspiration 

Interfacing electronics with mechanics 
results in a 35-mrn camera with fewer 
parts — and more automatic functions, 
One example in this new Canon AE-1 is 
a link between the camera and its flash 
gun which automatically sets tens and 
shutter (or flash whan the gun Is In 
place and turned on, but switches back 
to non-flash exposure settings when the 
flash is turned olf„ or it's stilt recy- 
cling, Camera Division, Canon USA, ID 
Nevada Drivo, Lake Success, N.V. 11040, 




Build your own air-cushion RV 

Flans, information packs- — and perhaps build-it-vourself kits — are in tha works for 
a sporty th res- passenger air-cushion vehicle engineered by Neo:ertc Engineering 
Affiliates Ply, Lid. Of Melbourne, Australia. The sleek, streamlined design, called 
Neova Super Sports, will bo handled in this country by Nsoioric USA, Inc,, Fort 
Marnson Industrial Park, Terre Haute, Intf. 







Double-duty 'square - saws 

Handles on Iwo new Stanley panel saws 
have 90" square and 45* miter edges, 
permitting marking and cutting wtlh the 
same tool. About $5 lor 26-inch model 
and $4,60 lor 20-inch size. 



Outdoor flavor indoors 

Utilizing meat drippings Id make smoke 
and duplicate the outdoor cooking proc- 
ess, a new "GfilLL-ette can be used 
to produce steaks, chops and other 
meats with Ihe char and taste of camp- 
fire charcoal broiling. The compact unii 
is designed to sit right on a kitchen 
counter. Smoke and odor are carried lo 
the outdoors by a built-in exhaust sys- 
tem that vents them through a baffle 
inserted in the nearest window. The 
ffextbie venl hose can also bo tied irdo 
range hoods to carry off smoke and 
smell. Optional accessories include a 
rotlsaerle and a storage cart. Price of 
GRELL-eite from Jenn-Alr Corp, of Indi- 
an a poli a is about $10Q floss optional 
attachments! at retail stores. 
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Ni w double-duty furniture 
indue Jed convertible divan 
that (limed into metal 
baby crib "'for dwellers in 
flat* or small honuW 



1905 

Alcohol in the photo developer 
produces same “tipsy” eflfect 
as it does in people, said PM 
with the example above. 



In Britain, hew pumper could be 
towed by a classy “tourer’ 1, to fire 
then run by raising car's wheals 
to contact pumper's friction drive, 

1902 

Fancy car for snow 
and ice sported runners, 
center drive wheel and 
carriage- like contours. 



1902 

Dramatic radial fan pow- 
ered by electric motor was 
the latest OE product for 
desk or table on hot days. 



1907 

Haynes' handsome 
brougham featured 
brass lamps, window 
draperies, fitwer vase* 
anti ^reliability." 
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If you don'l have a seat, just ride on lop 

Billed as the ’'Human Fly,’ 1 a Hollywood movie stunt man claims to be the llrsi 
human ever to lly on top Of a UC'B- During rehearsals, the jet reached speeds of 
250 mph. Secured by cable guys, the daredevil high-rider used hand signals, moni- 
tored by an eleclro-optical device in the cockpit, to indicate any problems. 



Noi»e detector for CB eels 

Radio frequency interference can be 
generated by some two dozen car en- 
gine components. Now there’s an elec- 
tric noise detector. '’Sleuth,” consisting 
of a 25-inch rod on 17 feet or coaxial 
cable, which connects to the antenna 
terminals of a CB transceiver. Merely 
point the end of the rod at a suspected 
noise source in the engine. Detected 
noise producers can be heard on the 
radio and stopped with suppressors for 
those particular components. Unit is 
made by Channel Master Division of Ad- 
vent, Inc.., Ellenville, M.Y. and is avail- 
able at retail stores for about $17. 




Steam locomotive fireplace 

An ex-steam engineer in England cured 
his nostalgia for the old locomotives by 
facing his living-room! fireplace wi|h a 
Castle Class Great Western engine 
boiler panel. The replica is complete 
with control lovers, dials, gauges and 
piping. The engineer, John Burnell of 
Ley I and, Lancashire, who now drives a 
d else l, plans to hook up his domestic 
hot water boiler in the old fireplace pit 
so he can really ’’stoke" the fires again 
to a practical end. His wife, who found 1 
the living room " redecorated " after a 
vacation, is not as enthusiastic as "Pop.” 





Prjwer*lift motorbike rack 

Two motorcycles of any type can be 
carried in this rack for Iho front end of 
RVs. It towers to road level for mount- 
ing the bikes, then is raised by hydraulic 
or electric Jack lo riding position. It's 
priced from $295. Tote-W-Stcw, 6301 
Arthur 5t, f Merrillville, Ind. 46410. 



Pen ‘talk*’ to computer* 

Keyboards for entering data in comput- 
ers may be replaced by a "talking” pen 
The operator writes I he program. The 
pen, which handles 10 digits and six 
control symbols, is wired lo the system, 
Characters are "reed " by computer and 
transmitted to a data center. Pens will 
cost up to S50. Stanford 1 Research Insti- 
tute, Menlo Park, Calif. 04025. 
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Seventy- five years ago this 
month Popular Mechanics 
arrived on the American scene. 
For the first time /progress 
in science and technology was 
presen ted to people graph ical ly 
and in simple language. 

Today .geared to a modern 
world , PM is still at it — 
h eading for a cen tu ry of 
service to its readers . 



Feundgr Henry H, Windsor and 
son, Henry Jr., whn succeeded 
him. led POfju^ir Mechanics 
through 57 successful years. 
Firs! kstie (Ml) featured 
Orilam‘& new/ submarine beat" 
on a black- and ^while cover. 






by Richard F. Dempewolff 

E arly in i&hJJ. Random Old^s of 
Detroit hud jjujit produced 400 
curved-dash ho fueled carrlnges 
priced jrt JS650 more automobiles 
at Its* com than ever in history, hi 
Chicago. till outfit called Black 
Mfg. Co, was marketing a "motor 
runabout" that it claimed would 
go up hilD and through mud at 2 In 
2Fi mph. "speed! t f:rnsH v r-:s ! '* 
screamed the ads. An inventor 
named Dumont was building an 
"airship" to race the New York 
Central's crack T rrmfirffi Cmtttvi) 
Lhm't fd from New York to f>t. 
Louis as an opening gambit for the 
upcoming World's Fair. In Cali- 
fornia, s team- powered tractors had 
replaced 20-horse teams to haul 
trackless wagon trains on the 
lJ finest high vr ny s in the e o Lint try/’ 
which were "kepi sprinkled at pub* 
lie expense.” Pr. Gilglielmo Mar- 
coni was transmitting la words a 
minute by wireless telegraphy 
from (i lace Bay, Nova Scotia, to 
Pold li u, n n England's Cornish 
roast „ 

And, cut Jan. E I of that ausjur tous 
year, a magazine called Pnpnlnr 
Muciiwiim reporting on all these 
events and many more firs! made 
its appearance. Describing itself 
precociously as "An TJ hist rated 
Weekly Review of the Mechanical 
Press of the World,” the doughty 
lit lie periodical^ first issue 
boasted all of Hi pages, one of 
which carried a few small adver- 
tisement*. The writing, editing, 
spaei'-sidtiny, proofreading, pro- 
duction a ei d c t ivu la t ton mailing 
were handled in a rented loft on 
Washington St,, in Chicago, by one 
man — the founder himself, Henry 
liaven Windsor, aided only by a 
few clerical helpers. 

Not an instant success 

The “hiuiiebtng" was. according 
to a generous underslatcmeitt by a 
|n I tor-day vice president of the 
company, "Hof an instantaneous 
success," 

In fact, young Windsor's first 
bookkeeper. Miss Helen K." Nellie" 
Toole who agreed to "1 ry" the job 
for a few weeks, then stayed ITj 
years once revealed ihul sub- 
scribers to that first issue barely 
nut .numbered the three employ- 
ees/ 1 There were, actually, five 
subscribers and a few hundred 
newsstand buyers. 

During Sts first year, Popular 
Mtrhamrx was published weekly in 
standard magazine nm\ and cost 
fi cents. Physically, it was little 
different from dozens of other 
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PM covers were oiicn a “wmdaw on lomorfow." November 1904 hsuc featured 
lirsi motorized bike (lop left). March 1912 forecast a dim luturc for dirig- 
ibles (top right}. You mink motor homes are n*w?PM showed one in March 1921 
(center teH), Kite surfing was a cover subject in May 1930 (center right), 
Snowmobiles showed op in December 19-10 and rockets In August 1940 (botlcmh 













looking to 1h* tutor* in 1974, PM 
reported on a new revival of “rigid" 
<iir 5 hip 3 " (above), a concept that 
never has died. Latest versions 
proposed are 1000 leet long, whale- 
shaped with metal skin, carrying huge 
cargo and passenger toads. Standout 
buHd-ft-yourseir prelect was ranch 
house (left), one of several PM 
homes. S70, first of many 
controversial SSTs. was 
covered in '59 
(below}, j 



magazines. But the concept whs 
unique. Its founder — a man of 
ideas and convictions — had been 
born in a log cabin in Iowa, the 
son of a Congregational minister 
who'd gone West with the wagon 
trains. Alter graduation from 
Grinnell College, Henry Windsor 
did some news papering and, in 
spare time, published several in- 
dustrial magazines — one in the 
transportation field, St net Ra il- 
way Review, another for the build- 
ing trades called Brick and a third 
for rural postal workers, R.F.D. 
News , 

Early goof causa* laugh 

It hud become obvious to him 
that science and technology were 
on the march and that no publica- 
tion was reporting the fast-mov* 
ing developments for ordinary 
people In simple, everyday lan- 
guage. Populoir Mechanics was his 
carefully considered answer. To 
symbolize hU concept, he coined 
a phrase that, for years, appeared 
beneath his magazine's title; 
“Written so you can understand 
it," Old-timers in the company 
still chuckle over the issue in 
which part of a cover painting hid 




PM wm among Ihe first magazines fa 
explain color television and show, in 
color diagrams, how various concepts 
would work. Two systems above were 
among the first electronic concepts 
using (bp) a separate tube lor each 
color and (bottom) a 1 wo- color tube. 
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Back in Mircfa 1930. PM ran scenes 
from a movie on a moon expedition 
thal came closer to portraying an 
accurate configuration of real moon 
rockets and terrain than moat artist 
concepts that showed up through the 
'40a and '50a. Note rocket above, 
being c raw I e red from hangar to launch 
pad. Think solar houses are something 
now? M.I.T, house (above, left) was 
oh the October ’57 cover. And scene 
above, from an underwater skin-diver 
shark-fight film sequence, was part of 
an article on underwater filming that 
appeared, surprisingly, in Sept, '14, 



Some "cars ql the future" produced 
by automobile stylists for PM. articles 
actually turned up on roads later. 

Model at right, by George Walker, was 
in the November 1940 issue, along 
with the far-out "bubble 1, above, and 
closety approximated a later Hudson. 



the first half of the word “under- 
stand” so the line came cut read- 
ing; “Written so you can stand 
it,” which wasn't too far afield, 
either. 

From the start, Windsor wee 
determined to present the excite- 
ment of technical and scientific 
breakthroughs in terms that re- 
lated them to everyday life. The 
first issue carried an article on a 
device demonstrated for King Leo- 
pold and Belgian scientists by an 
American named James Sylvester. 
Used with Bell's new telephone 



(then numbering 2,273,717 U.S, 
subscribers), it transmitted light 
signals over the wire. “Soon/" re- 
ported young Windsor, "it will be 
possible for people to see each 
other while talking between Chi- 
cago and New York/* It was a 
sample of the foresight that was 
to become standard fare In the 
magazine. There were also items 
on Britain's first "submarine 
boat" and a new electric car that 
had run a mile in the unheard-of 
time of 63 seconds. Do-it-yourself- 
ers discovered a new way to re- 



pair iron tanks with cement, and 
to etch glass. They were intro- 
duced to a series of basic articles 
on electricity and Us applications 
around the house. 

The fact is that Volume 1, 
Number 1 set the pattern for what 
was to become — and still is — the 
leading magazine in its field. It 
reported proliferating scientific 
and technological developments on 
a worldwide front, and provided 
its readers with projects and 
accurate instructions for carrying 
(Pteijse turn re page 
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Bfg action in a smalt package i-s 

supplied by compact speedsters like 
the 1 2-foot Little Husifer, powered 
WLth a 25‘hp Johnson and built by the 
Hydra Stream DEv, of W, El Pip kora 
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F irst preview of the fast ones for this coming year 
shows sleeked-up hulls with a swifter look. Even 
20 mph seems speedy when you're sitting at water 
level in a small craft crossing a wake, and many 
models now can more than double or triple fhat 
velocity. A number or runabouts come with low 
windshields or none at all for an added blast of 
breeze. A long, slick snout ahead of the driver is 
favored at the cost of extra seating 

More speed 

Some racing hulls this year will be able to top 100 
mph with outboard or inboard power, and among our 
runabout selections here are a number that go we 
over 50. If you must have the fastest rig on the 
lake, it's now possible to match up the necessary 
hull and motor, bui speeds over 40 are excessive for 
most water skiing and can shake up boat and passengers 
in any kind of chop. Smoolh unobstructed waier is 
needed for speed runs in a smalt boat; putting on 
more power than a hull is rated for is dangerous and 
illegal. Overpowering constitutes reckless operation 
and can invalidate your insurance as well, 



■ 








Ski boats, once a West 
Coast specialty, now 
appear across the 
country, The 23-loot 
GJastron/CarJscn GVX- 
23 (above) can lake 
anginas to 320 hp to 
drive a Berkeley |ei. 

Meta Mia k$ deck decor, 
back-le-back bucket 
seats low wraparound 
windshield and loam 
flotation are features 
of this QT- 150 15-foot 
Glastron runabout 
using up to 90 hp, 
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More performance 

Real satisfaction from your new runabout comes in 
matching the new speed propellers available to the 
correct top rpm of your engine. The latest good hull 
designs can be turned sharply without flipping, and 
have added flotation positioned to help them float 
upright and level if swamped. With deliberate abusive 
handling, many runabouts can be capsized, but are 
more likely to throw out driver and passengers instead. 

Deep-V hulls cut comfortably through rough water, but 
tend to be tippy at anchor. Tri-hulls are more stable, 
but may pound in rough water. An Innovation this 
year is a molified-V by performance expert Jim Wynne 
for some Cresiliner. Cobalt, Cruisers. Larson and 
Stare raft boats he designed recently. Stability at 
speed and at rest has been added, and the innovation 
may well start a trend. Glastron has also introduced 
an SSV hull with similar advantages foi bow-rider 
designs. This season's runabout rider should find 
more action along with more comfort, * * * 
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A Sleek-Cratl speqdsler. 
Santa Fe, CaJif., ski Dost, 
takes ^00‘hp Evinrude. 

B Twit lighter 19-foot Baja 
by Aarog rattles can top 
64 mph when powered by 
a 2£0-hp MerCr uiser I/O. 

C Chrysler' s Conqueror r 

aSI-footdeep-Vhull is now 
pushed by new Chrysler 
300 siarrdrive and gas or 
diesel power. 105 to 205 hp. 

D Challenger 21 — an East 
Coasiar wiih a Wesl Coast 
look— can dock 54 mph 
with Mere Black Max 175. 






The real killers 

If you were standing 1 tn a flat, 
open field when a big quake hit, you 
might be tossed around a little, yet 
chances are you'd be bruised but 
alive. Earthquakes are only the force 
behind the destruction, Man's own 
masonry, metal and glass environ- 
ment ia almost always the cause of 
the tremenduus casualties. 

Dr. Kay Clough, director of the 
Earthquake Engineering Research 
Center at the University of Cali- D 
forai a -Berkeley, told PM that quake I 
prediction (see page 63, Dee. '76) ia | 
only half the battle. 

"We expect damage in an earth- I 
quake,” he points out "But what “ 
we’re endeavoring to learn is the | 
way various types of structures and £ 
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A t 5 :13 in the morning, April 18, 
1906. San Francisco started to 
fall apart. Cups rattled in their sau- 
cers, chandeliers swayed wildly, win- 
dows exploded from their casings, 
and people screamed as masonry 
buildings crumbled. For the next 40 
seconds, the earth under the city tore 
itself apart with thundering shakes. 
That quake (8,3 on the Richter 
Scale of 1 to 10) caused 600 deaths 
and $400 million in property damage. 
What about next time? Many sci- 
entists say that California is likely to 
he rocked by another big quake in the 
next five to 10 years. 

Government scientists at the 
United States Geological Survey esti- 
mate that when the next Richter 8- 
ur- higher quake hits a populated 
area in California it will cause be- 
tween 8500 and 10,000 deaths, ap- 
proximately 4 0,000 injuries and be- 
tween $10 and $40 hit} ion worth of 
property damage. 



out of quakes 



Crumbling buildings cause 
most earthquake casualties. 
Last month PM told how the 
quakes occur. Now the push 
is on to design buildings 
that protect the people 
inside — not kill them. 



by Mike McClintock 

HOME AND SHOP EDITQfl 








Quake-simulator le&la models of 
j-e infolded concrete, below: of steel 
frames. left, plus designed structures 
tike 1 /30-scale highway bridge. bottom 



Masonry buildings are the 

first to Crumble in quake. 

At left, the devastating 
California quake of 1^06 
shattered the building in 
1 Hfj* foreground but left 
the steel building under 
con s t ru ct ion inta ct. T esl s 
conducted on model 
bu Hd i n g s>j s b ove ) sm m uJ ate 
quake conditions on a 
massive shake table al the 
University of California 
ea r tftq uahe simulator fab . 



materials behave in earthquake?, and 
how they fail under the stress im- 
posed mi them. If we know these 
things, we can make buildings strong 
enough so they won’t collapse/’ 

The Berkeley team tone of many 
working on this problem) is pursu- 
ing the answers in a cavernous 
labor situ ry that holds massive uuake- 
si nm luting machines. The Isib has 

The rein forced .concrete bank building in 
Managua. Nicaragua, was flexible enough tv 
withstand severe quake forces, Lightness, 
sirength and resibenee are the ideal 
qualities for a quake proof building. 



he of the few large Universal Test- 
ing machine? in the United St sites. 
It’s used primarily for full-scale 
stm dural component. testing and can 
itp|. y 3 million pounds in tension and 
4 null iun pounds in compression to 
sample building sections. 

But it's t h e shake table that's most 
Impressive, This giant 2O-by^0*foOt 
steel plat. form, weighing Do.OOO 
pounds, serves us the foundation for 
sealed-down model buildings, A com- 
puter-control letl system of huge hy- 
draulic rams can move the table and 
the- structure on It through the com- 
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WEST: San Andreas 



The white line on ihe photograph 
below shows how the San Andreas 
Fault cuts across populated areas 
of California. There have been 1 
many quakes along this active 
fault line and scientists expect 
Ihern to continue. 

A blue-ribbon panel of earth- 
quake specialists stated, in a re- 
port issued by the National 
Academy of Sciences, that a 



tics of the quake. 

The printout recorded at the 
US, Geological Survey's Center 
in Restart, Va,, marks the arrival 
of seismic vibrations (A) from the 
7.5 Richter Scale Managua quake 
on February 4 at 4^07 a.m. Slower- 
moving surface waves (B) con- 
tinued to arrive an hour after the 
quake. A 5.0 quake in Prescott, 
Ariz., the day before caused only 




major quake is likely to hit south- 
ern California in the next five to 
10 years. The effects may amount 
to one of the worst disasters in 
Ihe history of the United States. 
Government estimates of property 
damage alone reach as high as 
$50 billion, representing 16 per- 
cent of the total Federal Budget. 

Buildings are still going up 
along the fault. Along with other 
notable structures, the football sta- 
dium on the Berkeley campus of 
the University of California sits 
directly on top of the fault. 

Ironically, it's oniy a short walk 
to the Earthquake Simulator Lab- 
oratory where Berkeley scientists 
are Conducting tests on structural 
systems in an effort to learn how 
buildings react to quakes and how 
to build new structures that will 
be quakeproof. 

Quake signatures 

Quake vibrations are recorded 
on sensitive seismometers. Scien- 
tists can then read the long print- 
outs to determine the characteris- 




a slight ripple (C) on the record- 
er. The sensitive equipment even 
picks up vibrations from the ele- 
vators in the building (D), The 
lines are read for strength dura- 
tion and distance to the quake 
center. 



plicated horizon till and vertical mo- 
tions caused by any type of quake. 

While PM was there, a ¥% -scale 
model of several floors of a rein- 
forced-concrete multistory building 
was being laid out on the test pad, 
ready to be stress-tested to destruc- 
tion, Hydraulic jacks with shiny 
steel pistons were placed against op- 
posing points on the test structure, 
ready to apply what Professor Clough 
called ^controlled displacement 
forces.” 

The giant rams i about 5 feet long 
and 5 inches in diameter i were acti- 
vated, simulating the forces that t 
would he exerted on a building con- 
structed on top of a fault — half ' 
moving in one direction, half in the 
other. “What we’re trying to find 
out," said Clough, th is how to rein- 



Mercalli quake 

Whenever you hear about an earth- 
quake, the report* mention how high 
ii was on the Richter Scale (Ihe 1-10 
scale lhal measures the physical lores , 
o! a quake). Bur scientist* also use 
the Mercalli Seals (t~13 u*Eng Roman 1 
numerals) to measure quakes. 

This ays tom., called the Modified 
Mere Bill intensity Scale, measures 
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effect* of an earthquake on people 
and objects. 

The map above shows the Marcalir 
interpretation following Ihe groat 
California quake which had a Richter 
rating of a.3, Here's an abridged ver- 
sion of the categories in the scale. 

I Not tell except by a very few under 
especially tevorabEe circumstances. 

II Fell only by a few persons al rest, , 

Delicately suspended object* may 
swing. * 

III Felt quite noticeably Indoors. 
Standing motorcars may rock siight- 
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finvL' I sea ms ami ether huihlinur com- 
|jem i jitH« Te> Hit thLs t {iur facilities arc 
]' recently being used to give us ihv 
I 'inures we need to devise mathemati- 
cal models* which will be fed into the 
computers. The computers will then 
give us the data needed to build the 
real, practical .structures that will 
stand up under the most severe 
quakes." 

Scientists have already learned a 
Jot about how different types of 
building's arc a fleeted by quakes. 

Key structural connections 

In it in forced-concrete structures, 
the amount of steel and the way it is 
mounted determines the strength* 
ami more importantly, the resilience 
of the build in when the ground be- 
(PI&RZ2 tUW to pBff& IPS) 



measuring 

ly. Vlbraljon like passing of truck. 
tV Poring the day, fell indoors by 
many, outdoors by a lew. Al night, 
some awakened, Dishes, windows, 
doors disturbed; wails make creaking 
sound. Sensation tike heavy truck 
striking building. 

V Fell by nearly everyone, many 
awakened. Some dishes, windows, 
and glass broken; a few Instances of 
cracked plaster; unstable objects 
overturned. 

VI Felt by all, many (Tightened and 
run outdoors, Some heavy Furniture 
moved: a low instances cl cracked 
plaster or damaged chimneys. Dam- 
age slight, 

VII Everybody runs outdoors. Demage 
considerable in poorly built Or badly 
designed structures; some chimneys 
broken. Noticed by persons driving 
cars. 

VIII Oamage considerable in ordinary, 
GLibst&niial buildings, wilh parlial col- 
lapse; panel walls thrown out of 
Ira me structures. Fall of chimneys, 
lac lory slacks, columns, monuments, 
walls. Heavy furniture overturned. 

IX Damage considerable in specially 

designed structures: well-designed 

frame structures Ihrown out ol plumb. 
Damage great in substantial buildings, 
with partial collapse. Buildings shifted 
Oir launda bans. G round cracked con- 
spicuously. Buried pipes broken. 

X Most mesonry and frame structures 
destroyed wilh their toun ballon e; 
ground badly cracked. Beils benl. 
Landslides considerable irom river 
banks and steep slopes. Shifted sand 
and mud. 

XI Bridget desiroyed- Broad hssurcs 
in ground. Underground pipelines 
comptelely out of service. Barth 
slumps and land slips in soft ground. 
Hails benl greatly. 

XII Damage lolal. Waves seen on 
ground surfaces. Lines of sight and 
level distorted. Objects thrown up- 
ward InlO the air. 
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California does get all the pub- 
licity — but not all the quakes. The 
map shows the Mercalli intensity 
ratings from a 1351 quake with a 
concentration of seismic activity 
in the neighborhood of the Indian 
Point nuclear power plant at 
Peekskill. N Y, There have been 
quakes in the northeast felt from 
the end of Long Island to south- 
ern Pennsylvania, 

Consolidated Edison, the metro- 
politan New York utility giant, fin- 
ally overcame efforts of environ- 
mental and scientific groups to 
prevent the construction of the 
three-unit nuclear generating 
plant, one within 3000 feet of the 
Ramapo Fault, Testimony before 
the Nuclear Regulatory Commis- 
sion centered around conflicting 
scientific opinions from Dr. 
Charles F. Richter* inventor of the 
Richter Scale* and Dr, Lynn R, 
Sykes (photo), head of seismology 
at the Lamont-Doherty Geological 
Observatory branch of Columbia 
University. 

Dr. Richter and Con Ed took the 
position that the Ramapo Fault is 
not capable of generating large, 
damaging quakes. Dr. Richter ob- 
served, that quakes in the Ramapo 
region are "of relatively rare oc- 
currence, of minor magnitude and 
relatively trivial.” 

Lamont scientists, however* 
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argue that the fault Is indeed ac- 
tive and has the potential to re- 
lease more energy than the power 
plant structure can withstand. 
Con Ed says the units were built 
to withstand a quake of the high- 
est intensity reported in the region. 

Dr, Yash Aggarwal. a Lamont 
scientist who made the first fully 
accurate earthquake prediction 
in the United States, revealed in 
an interview with PM that the Con 
Ed researchers may have been 
looking in the wrong place for 
evidence of seismic activity along 
the ancient fault line. He ex> 
plained that the rocks along the 
system are so old that examining 
them for recent seismic activity 
would inevitably prove fruitless. 

The si£e of future quakes in the 
area will decide which of the con- 
flicting scientific opinions is cor- 
rect. 
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playing with a, dozen different fre- 
quency bands, high-power transmit- 
ters, worldwide transmissions, and 
exotic signals H-ttL-h. us teletype and 
television, they have to pas s a tech- 
nical and International Code (form- 
erly M or.sf; Cede 3 exam to prove they 
know how tu use these properly. / 



out code with>£ microphone push- 
to-talk ImturtT 

HamsJmve a tradition of helping 
vvi th y ffit'i-s" emergencies, too. They 
pi in last June, for instance, 
^fieu the Teton Dam hurst and 
million of gallons of water poured 
down the Snake River Valley. 

The tiny college town of Rexburg, 
Idaho, was lasting in the warm, 
green afternoon when it waa 
smashed by a five- foot wall of 
water, followed immediately by a 
12-foot wall which washed away 
homes, floated organs from a mnsic, 
store, and drove thousands 
scrambling residents up Omege 
Hill to dry ground. 



T he coming of I H Jlua given 
millions their first Jfiste of two- 
way radio. And witbXhis taste ban 
enme an appetite finr other Adven- 
tures in hobby radffo. 

There are hobfivjsts wh«'ve been 
using two-wa^adio since long be- 
fore there wpp a citizens band, even 
before commercial broadcasting. 
They talkyfi round the world as casu- 
ally as yf?ers talk around the next 
curve, jfpplatld sunspots instead of 
curse Ahem, and have many more 
ways/ of getting messages across 
thj/ just picking up a microphone. 



Sunspots improve some sigraifs 

Those t eehn lea 1 exa m i nat i* a re n 't 

a roadblock set up to hams an 

elite group. Hama usejmeir knowl- 
edge. and the wide d/uce of bunds 
and equipment a^Vruble to them, 
for better conimytfieiition, For in- 
stance. when f unspots interrupt 
local OB com/di ideations over the 
next few yiyr.* (page f>2, Dec, '7I>1 
hams will ,Vtualty use these sunspot 
conditions/ to improve their long- 
distance/ communications, A ham 
who ^yfiitH to chut with a friend 
ucros/ town can use a frequency 
on t/n‘ two-meter bund— immune to 
sti yr pot interference — then switch 
i <f the 20-meter band to talk with 
/mis ill England, Russia or Japan. 
*\ line you know how signals travel, 
you can make natural phenomena 
work for you, not against you. 

Every aspect of the knowledge 
you need to get a ham license can 
come in handy — even code. C.ida 
transmissions can get through ui/ 
der the most adverse conditini/s. 
And there arc occasions when </\dv. 
is all yog can send, / 



Mnaleurs are radio's pioneers 

’ They're amateur radio operators 
— bams. Hams were the first to 
Ijing radio signals into the air. 
Prom their early efforts 75 years 
ago have come today's commercial 
broadcasting, police and fire radio, 
aircraft communications, telephone 
satellites, microwave links — and, 

yes, even t’B. 

The government long ago recog- 
nized ham radio as a positive force : 
Hams form a trained com muni ca- 
tions reserve, ready to volunteer in 
an emergency and technically qua)* 
iffed to improvise their way amtisyl 
the cam muni cat inns difficulties il/t 
always arise under those confu/eii 
circumstanced. Between emei/cn- 
cies, hams offer a voluntary, /non- 
commercial com niunica lions s/rvice 
that ranges from keeping -fr\ ice- 
men abroad in touch with tht/r fam- 
ilies at home to bringing b/d ridden 
children the chance to talk,/)y radio, 
with “Santa Claus." / 



Civil defense kepi in Iptich 

Even as workersyfere still herd- 
ing refugees intoyfillegi dorms, ham 
radio operators /ere wading through 
gasoline-alivk/f waters tn fire tip 
their trniijiniittcrs and receivers. 
While lyner uprooted telephone 
poles jjj/l knocked our commercial 
com nit/t Scat ions to the isolated 
town/ of the upper valley, hams 
kepf civil-defense workers anti 
n/inEeipa! officials in touch with 
/ach other, At least 100 ama- 
teurs took to the slushy j|| 
fields and Waded through / 
Hooded streets, while A B 

hundreds more were ac- / fc 



The helping ham / 

Take WAfilNJ, for example, a 
California ham whose jtYp went 
over a cliff in a storm last February. 
He was able to call for hjflp via his 
two-meter rig, but as /he search 
progressed* he grew / unab’e to 
apeak. Still he was able to stay in 
touch with his rescue \f by tapping 



Ham license subject to 1/st 

Almost anyone of iwp age can 
get a ham license. But. a/likeCB. it's 
not just a matter of sliding in Si 
nnd a form. Before hsJns can start 
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Amateur—^hairr — radio spans [he world, 
direct and via satellite. And hams don't 
just Listen in on wtraTs happening around 






tive from their home communica- 
tions stations. 

Radio stations KROI, Boise, Ida- 
ho, and KSL in Salt Lake City, in- 
vited local hams to set up two-way 
gear inside their studios to handle 
reports from the flood-stricken 
areas. KSL even gave hams on its 
staff time off to join outside hams 
who drove in to spell exhausted, 
local ones. 

Citizens band radio might have 
handled much of the load. But hams 
could do it better: Ham equipment 
covers more channels and can reach 
greater distances. 

Disaster relief In Guatemala 

Ham help can extend thousands 
of miles. During last February's 
earthquake disaster in Guatemala, 
hams operated in shifts around the 
clock for many days to provide a 
link in and out of the ravaged 
country. The American Radio Re- 
lay League, the national ham fra- 
ternity, even assembled and shipped 
to Guatemala an entire cornmunica- 
tiona station package, including 
portable, mobile and biise radios. 

The saving of the Sorcery 

Help reached across the ocean last 
May, too, when the 621-foot racing 
a loop. Sorcery, rolled 360° and lost 
her masts, marine radios, lifeboats 
and power in the Pacific* 1200 miles 
north of the Hawaiian Islands, 

On board* Mabel Walters, WGYLT, 
of Poway, Calif,, rigged an antenna, 
got a ham radio operating on the 
20-meter band under battery power 
and sent out a "Mayday" signal. 

Her signal reached Hal Berry, 
KL7HAY, in Homer, Alaska, about 
2500 miles away. Hal was talking 
with Fred Boggs, W7SRU, Port 
Townsend, Wash., and another ham 
from Indiana when his south-point- 
ing antenna picked up the distress 
calt 

"Hal informed me and the other 
station/ 1 says Boggs. "The Indiana 
station cleared and signed out, and 
I turned my beam antenna west till 
I also picked Mabel up. 

Pick up weak 'Mayday 1 calf 

"She was very weak, but between, 
my beam and Hal T s we were able 
to gel her location and condition. 
While Hal went off to notify the 
Coast Guard the had no phone at 
the time), l maintained communica- 
tion with Mabel and kept the chan- 
nel clear by warning off other 
traffic 

“WA6EAZ, Bill, in Sun Fran- 
cisco, heard me broadcasting the 
alert and broke in. He couldn't hear 
Mabel, so I asked him, because of 
hie strong signal, to help keep the 
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channel clear by notifying other 
stations just below and above our 
frequency not to interfere with ours. 
Then he got the San Francisco 
Coast Guard base on his phone 
patch, connecting hi* rig (and our 
conversation) to the phone. 

“By this time, Hal was back at 
his rig, and we filled in the San 
Francisco Coast Guard, which in 
turn notified the Coast Guard in 
Juneau, Alaska, which would han- 
dle the search. Since Hal had no 
phone, Juneau Coast Guard called 
me long distance to confirm that it 
was no hoax, and to get further in- 
formation. 

More hams did the search 

"After about an hour 1 ham sta- 
tions in Kodiak and Ketchikan, 
Alaska, and Widbejf Island, Wash., 
came on. They all were hearing Ma- 
bel somewhat better than we were, 
so we confined ourselves for the next 



25 to 30 hours to monitoring and 
guarding the channel,*' Boggs con- 
cluded. 

During those hours, an Alaska- 
based cutter and airplane searched 
for and found Sorcery. The plane 
and cutter both were equipped with 
ham gear for the 20-metcr band. A 
nearby merchant ship, alerted by 
the Coast Guard, put its transmit- 
ter on 20 meters, too, and the ship 
was first on the scone after the 
wreck was spotted. The Coast Guard 
cutter reached Sorcery, removed the 
crew, treated the injured and took 
the craft in tow. But for more than 
24 hours between the first Mayday 
and the final rescue all the necessary 
communications were handled by 
amateur radio. 

Spanning the world 

Hams have a choice of .several 
ways to communicate across great 
distances. First of all, ham* aren't 



Ham radio is not ail talk 

The pm Cable TV Dickered on. and snow 
blankcto-d the tuba. A radioteletype ma- 
chino- ticked quia Ely alongside, awaiting a 
message Outside my van. a long, green 
meadow dropped sway from the Pennsylvania 
mountainside where I bad parked. 

"Okay, Bob," I said into my microphone. 
"Okay, Woody. Start transmitting" 

Bed's lace popped Into the tutu as signals 
from hEs homemade television transmitter 
hum-mod across the 30 mile? from (Own to my 
mountain! Dp. i could see him pick up bis 
microphone and say "Here it comes." But the 
sound of hig vole# was drowned out as the 
radiotelelype's bell jingled twice, and It began 
ip type oul Weedy's "Here we go," 

The rush of excitement wag like electricity 
In the air as I reaJlied we had dene It! We bad 
engineered, In basement, den and garage 
workshops, an ultramodern communications 
system. 

Like many hams around the world, Woody, 
Sob and i like to Tinker with new ways to 
keep in touch oyer long distances. We use 
a mixlure of store-bought and home-brewed 
gsar to talk across town or across the coun- 
try, 

Hadloteletypa. tec&imil#, slaw-scan TV all 
sound like engineers 7 dreams and laymen's 
nightmares: but the hams experimenting with 
them in home workshops around the world 
are basically like ys: I teach — bui nothing 
technical. Woody runs a retail store. And 
though Bob is an electrical engineer, our 
other ham friends in town include mo-vie 
projectionists, bookkeepers, traveling sales- 
men,, business executives, TV news-film cam- 
eramen high-school and Co llega students, 
retired railroad workers, housewives and 3 
policeman. What (hay all share Is a com- 
mon desire to communicate by radio with 
others, 

But the ways in which Ihey do fl are jusl 
as dkerso as they #t#. Hera are some ex- 
amples; 

CW — transmissions In International Code, 
a modification ol the old-time Morse Code 
{which is no longer used), are called “CW" 
for continuous wav#- The Trengmitter is lull do. 
sending a continuous, unchanging wave lor 



the duration of each dot and dash, and fully 
off between team. 

CW is the oldest form of radio communi- 
cation, yot still one of The most popular. Many 
hams like the thrill or knowing an almost se- 
cret, personal language. And CW can gel a 
message through static and other interference 
when voice, RTTY, SSTV, facsimile or other 
modes can't be understood, 

Facsimile — called FAX, f Qf short — IS # 
way of sanding drawings, charts, graphs or 
maps — even games you can play — over (ho 
air In The same way news services gel phoioa 
Irom around the world. 

Fast- teen TV— action pictures in fuK mo- 
tion, just like any other TV show. With fast- 
scan, I can watch Bob hook up a new circuit 
at his home, even if *8 Inches ol snow keeps 
me from driving there. 

JIN con bounce — signals beamed from a point 
on Earth to the face of the moon will bounce 
back ip other points on Earth. Ham experi- 
menters have been talking over long dis- 
tances this way lor years. 

OSCAR —ham space satellites have been 
in qrbll for years (page 76, Feb. ’76), The 
live tetter? stand for Orbital Satellite Carrying 
Amateur Radio. OSCARS 6 en-d 7 ece In 900- 
mlle-hlgh orbits now, and more OSCARS will 
b# launched soon Hams use their satellite? ta 
COmmupical# by voice, cod# and RTTY around 
Eh# world- 

RTTY— radlotetetyp# transmission I can 
type a message in my own home and send it 
to Woody' a receiver, which type# it oul even 
it he's away; th# words wlil Pa waiting fen 
him when he gets home, Hams have been 
typing #l each other for years with teletypes 
cast oil by th# news services; now there a*# 
electronic TV typewriters which display their 
messages silently, on TV picture lubes, rather 
than running noisily through roils o! paper. 

SSTV — slew-scan television. Strictly lor sill I 
or slowly-moving images, it sands Its images 
on# frame at a tlmn tike th# TV pictures you 
see from th# moan or Mars. Hams look at 
each other around the world via SSTV — and 
sometimes look a I space prcluree di redly, 
long belore Ihey'rc shown on TV news pro- 
grams. 
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